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DO YOU JUDGE 
A MILL BY 
ITS WEIGHT? 
Do You Buy PIG 


IRON Instead of 
the Machine? 














HE weight of a complete 
machine is a fancied advan- 
tage that fools many. ‘They lose 
sight of the fact that it is the various 
working parts that must be of the 
proper weight, material, design and 
workmanship to give the required 
strength and “‘stand-up’”’ qualities, and 
that a heavy, clumsy frame adds 
nothing to the wearing and produc- 
tive qualities of the machine. 

Don’t let some one real or fancied 
advantage of comparative unimport- 
ance blind you when selecting a 






























Boring or Turning Mill. Make NET 
comparisons of the whole machine, WEIGHT 
part by part. Take, for instance, the 14,000 LES 







slides of this 42 inch 


BULLARD BORING MILL 


Note that, notwithstanding their mammoth proportions, they can be operated inal! directions at the rate of 
1 foot in 12 seconds"by simply moving a lever. And note that the saddles and slides are solid square locked 
throughout—no loose gibs being used—and that tapered gibs provide means for taking up any wear. Then 
compare the next part, and the next, and so on, 

And when you have carefully examined all parts, ask the operators and owners of the different Mills 
regarding their productive and wearing qualities and be guided by “‘all things considered.” 

You'll find Bullard Mills, to make comparisons with, in all parts of the world where there is face-piate 
work to do. And you will find any one of any size (30, 42, 51, 54,60, 76, 86 inch) you examine as carefully 
built as if our reputation depended on that one machine. 
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Send NOW for catalog No. 30. 
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SENSITIVE 
DRILLS 











Lincoln Turret 
Milling Lathes, 
Machines, _ 
Thread Milling a 
Machines, ; 
Double Bench 
Column Lathes, 
Milling 

Machines, sll 
Automatic , 
Screw Profiling 
Machines, Machines, 
Hand Screw Rifling 
Machines, Machines, 
Die Sinking 

Machines, al 
Gang Drilling and 
Machines, Tube 


Adjustable Drilling 


Multi- Spindle Machines, 
Drills, Centering 
Cutting-Off Machines. 


Machines. 


PRATT & WHITNEY SIGOURNEY FOUR-SPINDLE SENSITIVE DRILL. 


Sensitive Drills with one, two, three or four spindles for drilling holes up to 5-16 inchin diameter. Vertical movement 
of spindles by hand lever. ‘Three speeds with clamp stops which are instantly adjustable. ‘Thrust of spindles received 
on ball bearings. Spindles and posts counterbalanced by coiled springs which are in cases. Several sizes in stock 


PRATT & WHITNEY COMPANY, 


HARTFORD, CONN., U.S.A. 


OFFICES—Trinity Building, 111 Broadway, New York, Boston: Oliver Bldg. Chicago: 46 South Canal St. Pittsburg: Frick Bldg. St. Louis 
3d St. Philadelphia: 2ist and Callowhill Sts. Birmingham, Ala., Brown-Marx Bldg. Agents: The Canadian Fairbanks Co., Ltd., Montreal, Toront 


516 North 


Winnipeg and Vancouver, Japan, F. W. Horne, 70 C Yokohama 
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Universal Joints for Automobiles 


Analysis of the Hooke’s Joint and Description of Various 


Types of Universal Couplings Used in Auto-car Construction 





B Y 


Various forms of 


have long been used extensively in 


ms of mechanical devices where power 
s to be transmitted through shafts which 
re not in line or are hable to disaline 
ment The application of the ordinary 
flexible couplings to automobile service, 
1owever, clearly demonstrated the fact 
hat they were not entirely suited for the 
nore severe duties untered in th 

ss of work: but, owing the time and 


ttention the designer found necessary t 

vote to the principal units, which wer 
so well understood then as now, th 

uupling and driving-shaft problem did 
receive the attention it demanded 


\ Prostem LonG Lert UNSOLVED 


ften tl tendenc 


itil 


t in the cheapest 


Only too lere was a y t 


leave this important connection wm th 


last and then arrange 1 


and easiest way possible. It 


that until] weak 


1 
tne 


not strange recently the 


est point in shaft-drive car has been 


drive itself, 


in the shaft as proved by the 


excessive wear and trouble frequently de 
veloping in these parts. As this form of 
1, » I increased ji ularit nd its 
lrive has increased in popularity and its 


adaptation for high-powered cars 


] followed 


nas 
ind medium-powered cars, and as design 


many 


1 


its extensive use mn ow 


ers have found more time and attention 


» the de 
of the 


tlexible 


» the problem, owing ti 


of tl 


to devote t« 
units 
of 


velopment le principal 


car, many improved types 


couplings have made their appearance 


There is as vet, however, little uniformity 


in design 
CouPLINGS 


LOCATION OF 


Fig 
tion 


1 shows diagrammatically the loca 
of 


employed in a 


couplings 

of the 
gasolene 
other 


the principal flexible 
example 
of the 


many 


typical 
automobile 
of 


used 


shaft-drive 


type There are, course, 


similar couplings for the driving 
shafts of the circulating pump, magneto, 


but differ 


not 


ectc., as they need not from 


designs they will be men 


standard 
tioned further. In common practice ther> 
ire three individual units to be connected 


These are the power plant 4; the change 


gear device B; and the rear-axle mechan 
ism C. The first two are mounted on a 
frame which for easy-riding qualities 


must be flexible to a degree, as exempli 


fied by the modern pressed-steel frame 


IMPORTANCE OF FLEXIBILITY 
To prevent binding and cramping in the 


bearings with a resulting loss of power, 


the connecting shaft must have interposed 


is therefore 


i < 


flexible c uplings 


’ 


) 


- BAR T 





iplings of a mor ss universal n 
ure Also fa ’ itch 1s sed 
transmit the wine power, these ) 
lings llow it to be ntered at all times 
thus increasing its efhciency Che impo 
tance of these couplings s secondary 
howeve » those 1 1¢ propel r shatt 
D. as they are better protec ed, have m ) 
css i wular VaTia mn il d have ess 
torque to transmit. Whuth the exception of 
some simple couplings to be = described 
later, we need not refer f he t 

nnections between — the engin nd 
hange-gear device, as the discussion and 
descriptions of joints suitable for the p1 
peller shaft will als pply in le 
re ere 

ConpiTions TO Be FULFILLED 

Considering then th propeller sha 
onlv, we tind a number t ndition 
‘ombinations of conditions which = th 
‘ouplings must fulfil Kirst, thev must 
transmit ‘a variable rque which it 

h and in the form of shocks, as 

brakes are suddenly applied on 
the rear wheels and the momentum o1 
the revolving parts in th hange-gear 
mechanism ts to vercome r when 
the clutch is suddenly put in and the in 
ertia of the rear wheels and th driving 
mechanism is encountered. Second, they 
must be designed to work through a cor 
siderable variable angle wing 1 th 
jounce, rebound and lateral movemen f 
the springs There must also som 
pr VIS] mm” for a change mn length rf the 
propeller shaft as the change-gear mech 
anism changes its vertical hight with t! 
movement of the springs when traveling 
over rough roads Third, the size of th 


must be determined 


parts with a view io 

keeping the car weight and inertia and 
l 

momentum factors as low as possible 


Owing to their exposed location it 1s 
very difficult, in some forms, to provid: 
sufficient protection for the bearing sur 


I 


faces against dirt: and there is also to bh 


considered the difficulty in providing ade 


quate lubrication for the wearing sur 


faces 
GENERAL FORMS AND PRINCIPLES 
What 


forms of flexible 


iidest 


invented 


are said to be the two 


Cc uuplings were 


during the seventeenth century by two 
Englishmen and named for their inven 


tors are the Oldham coupling and 
Hooke's \ led 
universal joint forms 
} 


hey 
+} 


the int, ordinarily cal the 


These two hav 


veen greatly modified in the many types 


of joints and couplings which have since 


» eed 





appeared, and in re ises pra 
ticallv lost their identity 
The Qidham coupling is mu ss used 
for automobile work such as we are con 
sidering than 1s some form of the un 
versal join lt is applicable only to the 
connecting of shafts which are parallel 
ind bu little distance apart, such as the 
nections fron the engine t the 
hange-g Ox: Or, in th Case fia 
hain driven car, they are fre 
ithy used in uintershafts extend 
from t hange-gear box to the out 
side of re f iT 1 line witl rear 
lt \ y sp k 
DHE OLDHAM TYPE 
\ typical form is shown in Fig. 2. It 
consists of three part lwo of these may 
he alike, having | with circular tlanges 
fastened to the adjacent end rf tl shafts 
to be connected Diametrically ss the 
faces of thes two flanges are milled 
grooves as shown, and the tw: embers 
are assembled with the grooves at right 
angles 40 each othe lhe third member 
is a disk of the same diameter as the 
Hanges, and on the opposite sides are two 
diametral tongues usually made integral 
with the disk and formed at right angeles. 
These tongues are a sliding fit in. the 
grooves in the flanges As the bearing 
surface near the center is of little benefit, 
a cavity may be formed as a_ receptacle 
for hard grease, with which it mav be 
packed, or supplied from a grease cup 
mounted on one of the hubs lhe heat 
generated by friction will melt minute 
portions of the grease, which, by centrif 


ugal force, will be forced outward on the 
rubbing surfaces lhe materials used in 
construction may be a steel ce..ier mem 
ber with hard bronze disks; or all three 
members may be of steel, case-hardened, 
care being taken in the latter case not to 


make the sections so thin that warped sur 


faces will result 


THe Hooxe’s Jomnt 


Fig. 3 shows in diagram form the sim 
ple universal joint The shafts 4A and B 
to be connected have forked ends secured 
to the four arms of the center cross C, 


another. 
The ends of the arms of the cross in the 


which are at right angles to one 


same line are thus pivoted about the axis 
through the other arms 

\ little study of the diagram will show 
that the motion transmitted by a joint of 


kind 


velocities of the shafts are unequal 


this uniform, as the angular 


All 


good books on mechanics treating of the 


Is not 
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Hooke’s joint demonstrate this mathe 
matically, and also that during one revo 
lution the speed of the driven shaft varies 
twice between an angular velocity that is 
greater and one that is less than that of 
the driving shaft; also that between these 
limits there are four positions where the 
angular velocities of the two shafts are 


the same 


[HE AMOUNT OF VARIATION 

The amount of this variation depends 
on the angle at which the shafts work, 
considering them in the same _ vertical 
plane and parallel in the horizontal plane, 
as shown in Fig. 3, the angle being des- 
ignated as a. Assuming the driving shaft 
to have a uniform motion, then the lowest 
speed of the driven shaft will be equal to 
the speed of the driving shaft multiplied 
by the cosine of the angle between them, 
above referred to; and the greatest speed 
of the driven shaft will be equal to the 
speed of the driving shaft divided by the 
cosine of this angle 

lo show that this variation is of prac 
tical importance let us assume as a con 
crete example a driving shaft with a speed 
of 1000 revolutions per minute working 
through an angle of 15 degrees. The 
least speed of the driven shaft will then 
momentarily be 1000 * cos. 15 degrees 
1000 X 0.966 = 966 revolutions per minute, 
and the greatest speed will be 1000 ~ cos 
15 degrees 1000 — 0.9606 1035 revolu 
tions per minute, in round numbers. The 
maximum variation will then be 1035 
966 = 69 revolutions per minute, or 6.9 per 
cent., which is quite an item, although of 
course the angle assumed would normal 
ly be encountered only on the recoil of 


the springs 


NEUTRALIZING I'HE I[RREGULARITY 


Fig. 4 is a diagram showing double uni- 
versal joints by means of which the irreg- 
ularity in the motion, with the resulting 
wear imposed on the parts, is avoided or, 
rather, neutralized. It is essential that 
the two intermediate forks be mounted in 
the same plane as shown, for then a uni 
form motion of the driving shaft will pro- 
duce motion not uniform in the interme 
diate shaft, which in turn imparts a uni 
form motion to the driven shaft. The 
angular velocities wl] also be uniform if 
the angles a and / are equal, the shafts 
being in the same plane 


SINGLE OR DouBLe JoINTS 


In connection with the action of the 
single- and double-joint construction it 
may be said that designers are not entirely 
agreed as to the number of joints to use 
for the shaft-drive sutemobile. The single 
joint certainly has its simplicity to recom 
mend it and is used by several manufac 
turers with success in connection with an 
inclosing tube, which acts as a rear-axle 
strut or torsion bar, as shown in Fig. 5 
This construction also affords better aline 
ment of the rear-axle driving pinion, 
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owing to the increased distance between 
its bearings. The miclosing strut tube af- 
fords protection against dust and dirt and 
gives improved lubricating facilities 


SEPARATE PROVISION FOR SHOCKS 

On the other hand it must be remem- 
bered that the usual forms of universal 
joints are fundamentally torque-transmit 
ting devices and make little, if any, pro- 
vision for the heayy shocks which must 
be taken on the joint if this construction 
is used. How serious the results of these 
shocks are depends largely on the type of 
joint and its support. The majority of 
cars of the shaft-dr've type on the market 
are equipped with double joints, thus pro 
viding for the relative movement of the 
parts connected, and have provided sep 
arate devices for taking the road shocks 
encountered, thus following out the idea 
f one device for one purpose, which still 
remains popular in the automobile world. 


SURROUNDING CONDITIONS 

To maintain the same degree of durabil- 
ity and smoothness of operation im the 
propeller-shaft parts as in the other im- 
portant units of this car it is necessary to 
look farther than the shaft itself. Many 
of the ills encountered in this torque- 
transmitting device might easily be 
avoided by giving more attention to the 
surrounding parts. The value of proper 
shock-resisting construction has already 
been touched upon, and to this may be 
added the importance of a small angle 
through which the joints are required to 
operate. Making this angle as near zero 
as possible under normal loaded condi- 
tions will decrease the destructive end 
thrust and allow a very simple telescopic 
joint to be used 


SQUARE-SECTION Sip JOINT 


Where the normal angle is 5 degrees 
or less the ordinary squared-section slip 
joint shown in Fig. 6 gives good satisfac 
tion when lubricated, which can be easily 
done by mounting a grease cup on the 
hub and providing proper distributing 
grooves in the male member 

In some cases the normal angle is con- 
siderably more than 5 degrees. With 
such an extensive angle, which should be 
avoided where possible, the squared shaft 
may grip its hub if the recoil of the 
springs produces a great angle at the in- 
stant of great torsional strain. Some de- 
signers prefer shafts of other sections 
than square, such as include, for instance, 
feathers milled integral with the shaft, but 
the results with an excessive angle are 
much the same 


GENERAL TyPEs OF JOINTS 
For convenience universal joints may be 
divided into three general classes based 
on the form of the connecting member. 
These, in the order of their adoption and 
general use for automobile purposes, are 
the cross, the ring, and the ball joint 
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From what has preceded we may sum- 
marize the important points to keep in 
mind in considering these different types 
and their modications, as follows: 

1. Minimum cost and number of parts 
consistent with satisfactory construction. 

2. Sufficient strength with a _ large 
factor of safety to transmit the maximum 
torque of the motor. 

3. Sufficient bearing surfaces to insure 
long life and provision for end thrust 

4. Adequate lubrication and protection 
against dirt to insure durability. 

5. Suitable adjustment for, or provi- 
sion against, excessive wear 

6. Minimum weight consistent with 
strength 


[He Cross TYPE 

Broadly speaking, the cross type, as its 
name implies, consists of a cross-shaped 
center member the extremities of the 
arms of which are the pivots carried in 
and connecting the forked ends of the 
shafts. Its chief advantage is its sim- 
plicity and the ease with which the bear- 
ing surfaces may be carried sufficiently 
far from the center to keep the bearing 
pressure within practical limits without 
undue weight. On the other hand it lends 
itself poorly to the protection of the bear- 
ing surfaces against dirt, and affords lit- 
tle opportunity for carrying a lubricant 
In any quantity at the center so it may 
he fed to the bearings by centrifugal force 


SIMPLE JOINTS 

One of the simplest of this class of 
joints and one which is used with satis 
faction on several different cars is shown 
in Fig. 7. The pivot pins are offset to 
allow them to pass by each other, which 
is not theoretically correct, as a_ slight 
lack of uniformity in the motion occurs; 
but the results are not serious in practice. 
All bearing surfaces are of hardened steel 
and lubrication is provided for by mount 
“} 


ing a cold grease cup on the cross. The 


grease works outward in the grooves in 
the pins as the shafts revolve. 

Fig. 8 shows a joint the pivots of whicl 
are made integral with the cross and in 
the same plane, necessitating capped bear- 
ings in the forks. The flanges on the in- 
side of the cross act as a reservoir for a 
thick oil which feeds through smali o1! 
holes in the pivots to the hardened-steel 
bearings 


More ELABORATE DESIGNS 


Another more elaborate cross joint is 
shown in Fig. 9. The steel center mem- 
ber is hollow and filled with oil-saturated 
felt, the supply of oil being renewed 
through the oiling screw hole in one of 
the steel trunnions. These trunnions are 
screwed and pinned in the forks. The 
cross is centered and adjusted for wear 
by means of the check nuts screwed on 
its arms 

Another form is shown in Fig. 10, in 
which bushings are clamped and locked 
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by detent pins in the forks. The cross angles. One of the pins is large in the tire season with 1 further inspecti 
and pivots are in one piece, the center be- central portion, allowing the other pin to. Felt washers prevent tl grease f 
ing hollow and filled with oil. The gen pass through it [he smaller pin is in working out, and small holes and gr 
eral construction is apparent from the turn held in place by a small rod. Steel convey it t bearing surfa 
sketch. bushings are inserted in the forks and 
A Joint WITH NUMEROUS Parts threaded the out s grease cup \ E EXTENSIV! Ust 
The form of joint illustrated in Fig. 1 locked bv springs rl hollow ends Or ! \ 
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€ one 
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FIG, 15 








PiG. ii 
UNIVERSAL JOINTS FOR AUTOMOBILES 
nsists of some thirty pieces all told. the pivot pins and the grease cups hold expressly for automobile service and 
The arms of the cross are in the same sufficient grease to last a long time, s tensively used at present is seen in 
plane and are built up by inserting the that for ordinary running the joint may 12 It is a modified form of the cr 
block at right be packed with grease and used the en type whi the cent : nd 


pivot pins in a steel center block 








RET BR ER Ee ee 


A 





wr OBE 





W Ss 


are integral The forks are slotted out 
just enough to allow the pivots to enter 
They are retained by small renewable 
bronze bushings slipped over them and fit 
ting holes in the forks These bushings 
are in turn held in place by a_ pressed 


steel cover inclosing and protecting the 


entire joint This cover affords an ex 
cellent reservoir for a lubricant This 
joint would seem to conform very close 
lv to all the requirements of this class of 
work 

4 


\ form f joint which combines th 
lip-} Wl souniversal-joint iction 
bown in’ Fig, 12, and has proved \ 

successful in) practice It consists of a 
cup-shaped end on the driving shaft 


tted on opposite sides lengthwise of th 


lhe driven shaft terminates in a 


l-shaped end, fitting the interior of this 
] ] | vil ba Is pass l sh 
1 which projects oO the slots in t 
Hlardened blocks e mounted 
end t this pivot pin to increase tf 
curing ta It seen tha ft 
sal f fheient length th n 
te Dp r cle ‘ iffica l 
f) ‘ ssarv change f length of 
prop heat s th springs deth ind 
1 nil 
Enough exampl if the cross type of 
| heave n shown to gi 1 pretty 
fair ice how they meet the requi 
n t ill mn rile SceTY ( 


lne ForK AND RinG DEsIGNn 
lhe second class of joints, those of the 
rk and ring type, from the nature of 
their construction lend themselves mot 
readily to protection and lubrication, and 
in general they are simpler and more sym 
metrical in appearance 

One of the more recent joints of th 
type which has been developed for auto 
nolile service is shown in Fig. tg. It 


application of the well known ball and 


ket jornt, in which the balls are the 
ends of the forks carried on the shafts 


nd the sockets are formed in a two 
nece annular ring. These spherical sock 
ets are slotted to allow movement of the 
halls due to the angular motion of the 
shafts \ metal case provides protection 
gainst dirt and forms a receptacle for a 
lubricant The idea of the annular ball 
hearing has been carried out, inasmue\li as 
no adjustment for wear ‘s provided, as 3! 


1s practically eliminated by the hardened 
rearing surfaces. As this surface is near 


Iv equal in all planes this construction is 
especially adapted to take side and end 


thrust as well as torque 


OrHeR ForMs oF THE RING CLAss 

Fig. 15 illustrates a joint which has its 
pivots integral with the forks. Over 
these cylindrical pivots are placed bush 
ings which are held by a split ring with 
its immer contour spherical The forks 


themselves are wide and of spherical 
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shape, to suit the connecting ring I his 
construction, while somewhat expensive, 
affords good protection to the bearing 
surfaces and permits of a_ considerable 


quantity of lubricant being carried at the 


te 

Another ring joint- which s rathe: 
niqu s shown in Fig. 16 The ith 

f the forks ts in part reulat ind they 
r eld t 2 ther hy i split ring, th l 
sid f which is slotted to form bear ws 
tor he forks The general st tion 
s shown 1n the sketch 

Several other ft is oft is typ f 
] int ré ils 17 Ts s11¢ ! s 1} pie 
ring into which screwed four trun 

ms, whose in ils are tapered and 
itte t » dh he torks 
side ft iig | gh forms hay | 
nentioned, however, to give an idea of 
the applicatio 1 the ring type 

BA JomntTs 

Phe ird ype Is pa el 
i newcomer for a D> vork wh 

isiderabl stra . ere nd 
s vet has been dey ped mostly a Y 
the nes he small il! Ww t tan il 
evervyon s principal advantage lies in 
Its eXte I] symmetrical ppearan 
and cons quel CAUSE if prote n nd | 
brication. For rht work it is small f 
eiven strength and has large bearing s 
faces, but it 1s n inlikely that its som 
what excessive weight when made f 
ficient size to stand the strain of th 
propeller shaft will preven t he ming 


very popular for this service 


Ihe job was to mill a lot of cams simi 
lar to 4, Fig. 1, about 3 inches in diam 
eter and 3/16 inch thick Every shop 
hut one in the neighborhood turned it 
down because the head end of the comma 
was so nearly radial—the one that would 
tackle it wanted $1 apiece, 50 cents a slot 

So instead of letting the jo'> out to a 
regular cam-cutting establishment, it was 
up to the shop building the whole ma 
chine to cut the cams The milling ma 
chine was busy, so were all the rest of 
the tools except an old lathe in the corner 

\ hand wheel I! with a large hub was 
made, said hub running through a_ bear 
ing block 7 ard having a disk C on the 
other end which was bored for the cams 
as shown The holder 7 is bolted to the 
tool slide, the screw removed, and _ the 
carriage controlled by a wire fastened to 
the back, running over a common grooved 
pulley with a screw shank, held in a block 
of wood, which, together with other blocks 
to bring it up to the desired hight, is held 
to the lathe board by a C clamp. The 
hucket VY contains a choice collection of 
scrap iron to hold the carriage against the 


guide or master cam, cut in the hub of 
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the wheel as shown at M, Fig. 1, and in 
the end view of Fig. 2. 

The guide pin G is of hardened steel, 
fitting in the tail spindle. This goes into 
the master cam, and as the wheel is turned 
the carriage slide S moves so as to pro 
duce the same cam in the work at the 
other end of the hub. In operation, the 
guide pin is set at the outer end of one of 
the slots, the piece to be milled is put in 
the holder C, in a similar position and 
clamped with a small C clamp so as | 
leave one slot clear The guide G forces 
the whole thing toward the milling cutter 
B. and starts the cut at about one-third 
the thickness of the plate, which is all 
such a cutter could carry Three cuts 
nished the slot, then a clamp was put on 


t} other side over the finished slot, and 


the second cut milled in the same way 
\nd it didn’t cost $1 apiece either, in 


spite of the makeshift clamping device 








wl 
A 
\ 
/ 
/ ~\ \ j 
== |G : 
3 Cc 
Ww ’ M 
~ A | 
u H a 
Fastens tc Ww 
«ross slide 
FIG, ! of lathe 








FIG, 2 


SIMPLE CAM-MILLING ATTACHMENT 


In fact a plain, ordinary boy could mill 


four to five an hour and not endanger the 


palpitations of his heart 
\ modification of this idea can be used 
for milling surface cams as well as other 


forms of face or disk cams 





According to the Brass World a new 
method of toughening metals has recent 
ly been brought out which is quite nove) 
The metal to be treated is placed in a 
closed retort and a small quantity of mer 
cury placed in it. The retort is now sub 
jected to pressure and then heated below 
the melting point of the metal. While 
the heating is going on, a current of elec- 
tricity is passed through the metal. It is 
said that metal treated in this manner 
is greatly increased in toughness and in 
ability to withstand the effect of sea 
water and other corrosive agents. While 
more particularly adapted for treating 
iron and steel, it is said to act in the 


same manner on other metals 
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° es wi f +} Nimsical miech Nis ‘ 
Laying Out and Machining BIS OF TRE Ciuptical pitch lime is equal \PPROXIMATING THE ELuipse py Four 
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LAYING OUT AND MACHINING ELLIPTICAL GEARS 
te or average speed, but it is required at 4’, we have the gears with their smal, to be made of machine steel and have a 
that D, the driven shaft, shall have an ir diameters in contact Joiming the shatt lub projection of inch on one side 
regular motion. At a certain point in its centers by the line A i and the geometrical 
; ao ; : a ig og , , How THE GEARS ARE CONSTRUCTED 
evolution, its speed must equal twice th centers by the line 7 k, we form two 
speed of ( Che use of elliptical gears of right-angled triangles. It will be se¢ We form and cu gears on a bar of 
| | ] ] i T d off i 
equal size appears to be the simplest that h i cuts 7 & at 1, the point of contact Pee and afterward cut them off \ bas 
° , “=< male : . wisn Ls , ot sufhcient length to make the required 
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lo determine the shape of the ellipse it is 


first necessary to locate the shaft centers 
relative to the geometrical center of the The 
gears, In gears of this class, the major I 


\ (+8)? — ()” 0.883 inch. 


minor axis of the elliy is 2 


0.883 


766 inches 


and a ¥¢-imch hole is bored in each end for 


the hubs of the plates P shown in Fig. 3 


These plates each have 60-degree cen 


ter w 


0.078 & 


centric to their hubs ard an 
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a 


: 
' 


450 


other 60-degree center 5/16 inch eccen 
tric to their hubs, They also have four 
index holes spaced 90 degrees, as shown 
Passing across the face of the plate and 
utting both 60-degree centers is a line 
which at one end is extended across the 
perimeter. The bar from which the gears 
ure to be made, after being turned all 
ever, is set in V blocks on a surface plate, 
ind with a scriber set to the hight of its 
center a line is scribed across each end of 
thie bar, one parallel 
plates 
bar with their hybs fittmg the 3¢-inch 


to the other The 


) 


are then plac ed on the end of the 
holes alre idly bored, and set with their 
center lines matching the iines on the end 
if the bar \ hole is drilled and reamed 

each end of the bar for an index plug, 


the holes a’ in P being used as a jig 


DHE Laruk Wi 


\n index plug ts fitted in place and the 
whole mounted on centers m in the lathe. 
\s centers m are 5/16 inch eccentric, they 

rrespond to .the shaft centers of the 
gears. While on these centers, the bar is 
necked down for the hubs lhe plate S P 
are next turned 90 degrees and the index 
plug is placed in the hol Chis brings 
the center to correspond with 6 Fig. 2, 
from which the 1.0235-inch are is struck 
With the tool set 1.0235 inches from the 
lathe center, one of the ares is turned. Re 
volving plates P 180 degrees and inserting 


the index plug in hole a’, the opposite are 


is turned without disturbing the setting of 


the tool 


THE Mittinc Work 

[he o.219-inch ares are preferably 
formed on a milling machine with an end 
mill by revolving the blanks on the mill 
ing-machine centers These arcs cannot 
readily be turned in the lathe, as other 
parts of the blank would interfere with 
the tool. For the are from the center a, 
Fig. 2, the plates ?’, Fig. 3, are turned so 
that the index plug will be in the hole a’, 
and for the are from ¢ as a center the in 
dex plug is in < 


CUTTING THE TEETH 
In cutting the teeth it is necessary to 
use different indexing for the different 
radi. For instance: a circle whose radius 
1s O.8504 Inch will contain 


0.5594 X 2 age 
“4-9 


0.06025 


16-pitch teeth lo cut 27.5 teeth using a 


og 


standard dividing head having 40 teeth in 


' 3 te) 
the worm wheel, we have lyy, Or 
nilge 
27-5 
lz turns for each tooth There are 
two go-degree arcs with a pitch = ra- 
dius of 0.85904. Both the ares contain one 
half of 27.5 = 13.75 teeth. As there are 20 
teeth in the gear, the two 0.961 ares of 90 
degrees each must contain 29 — 13.75 
15.25 teeth. A complete circle would con 


tain 30.5. To divide a circle into 205 pirts 


with a 40-tooth worm requires 1 19/6! 
turns of the worm Most milling ma 
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chines are not supplied with an index 
plate having 61 or a multiple of 61 holes, 
sO we must select some combination that 
will closely approximate this, or resort to 
compound indexing. By using the 58-hole 
circle and moving the handle I turn and 18 
holes, we get close results, especially as 
we cut only 8 teeth before resetting 
Locating the index centers central un 
der the cutter, the blanks with plates P in 
position so that nu, Fig. 3, corresponds 
with a, Fig. 2—that is, with the index 
plug in hole a’—the first cut (marked 4 
in Fig. 2) is started on the center line 
We only nick this first space and then 
back up three teeth to space marked 1 
lhe other six spaces on this are are in 
dexed I turn and 30 holes in the 66 circle, 
ind cut as usual Che cutter is set for 
depth from the outside in the regular way 
Plates P are next moved so that the in 
dex plug comes in d’, and spaces from 
No. 8 to No. 14 are cut, first locating the 
cutter from space 7 and spacing I turn 
and 18 holes in the 58 circle. With the 
index plug in /’, the spaces from No. 15 
to No. 21 are cut in the same manner 
The spaces in the final are are cut with 
the index plug in spacing I turn and 30 
holes in the 66 circle Che cutter may be 
started from either space No. 14 or No. 21 


COMPLETING THE Jor 

The cutting of the teeth being com 
pleted, the bar is held in the milling 
machine vise and the gears are sawed off 
They are next taken to the screw machine, 
where they are drilled, bored and reamed, 
the gear being held by its hub in a spring 
chuck. Facing the sides and ends of the 
kubs on an arbor finishes the gear. 

I have made several different sizes and 
proportions of this class of gears, using 
the method described, with very satisfac 
tory results both in regard to cost and 


operation M. B. F 


Practical Use of the Microscope 
in Testing Material 


\t a recent meeting of the New York 
alumni of the Worcester Polytechnic In 
stitute, Dr. William Campbell, of Colum 
bia University, showed how a good micro 
scope, with means of reflecting light on 
top of the specimen, was all the apparatus 
required for testing metals. The prepara 
tion of the specimen simply means the uss 
of tine emery and rouge to obtain a high 
polish. Etching with acid sometimes gives 
better results, but is not often necessary 

With lantern slides he showed the dif 
ference in the qualities of iron and ste 
by this method and how the microscope 
will detect the effects of overheating, the 
varying of proportions in mixing and give 

direct clue to the physical properties 
\ specimen from a chilled car wheel 


showed verv clearly where the hard, 
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chilled surface merged into the softer 
gray-iron backing or center of the wheel 


PLACING THE BLAME 


An instance of the practical application 
was cited where a large tank had col 
lapsed and killed several workmen. Th« 
maker of the plates and the party wh 


erected them each blamed the other, the 


rolling-mill people claiming the plates 
were of the best steel. Microscopic tests 
showed large streaks of slag, proving it 
to be iron instead of steel, and poor iron 
at that 

In another case Dr. Campbell teste 
blades of one of the numerous safet 
razors now on the market and found the) 
varied greatly, that some gave excellent 
results, others very poor, and that in eacl 
case the fault lay in the treatment of the 
steel in hardening and that this fault could 
be detected very much better by> the 
microscopic examination of the polished 
surface than by fracture 

The testing of steel, however, should 
be done after it has reached the stage at 
which you use it, instead of when it comes 
from the rolling mills. The tests should 
be made after heating, forging and ma 
chining, as these change its structure and 
iffect the value of the material 


Erecting Large Engines Rapidly 


lwo of the four Allis-Chalmers engine; 
for the Edgar Thompson works, Pitts 
burg, Penn., of the Carnegie Steel Com 
pany, were recently installed in record 
time. These are very heavy engines, with 
cylinders 50 and 78 inches im diameter }y 
60-inch stroke, the frame and slide being 
cast in one piece weighing 104 tons. 

The old engine had to be torn out be 
fore installing the new one and _ three 
shifts of men were put to work to reduce 


1 
ly ie 


the delay as much as possible, and witht 
ten days it was ready for business 


team 


As soon as this was completed stea 


was turned on and inside of thirty min 
utes steel rails were being rolled up to 
the full capacity of the engine. Two ot 


these units are now in use at this plant, 
and have never been st ipped except 
Sundays from 7 a.m. to 5 p.m 

lwo others of the same type are to 
installed at the Homestead plant. These 
are tandem engines, with the low-pressure 
the frame and enough 


evlinder next t 
space between cylinders to allow a cross 


head or slide to carry the weight of 


piston rods They average to run 75 


turns per minute F are non-c mndensing 


nea 


with steam at 150 pounds pressure, and 
levelop from 5000 to 8000 horse-power 
Wire ropes seem to belong to elevators 


and derrick rigging and it 1s something 


f a surprise to learn that some of the 
Gloucester cod-fishing schooners hay 
been using them for rigging for ov 


htteen vears 
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A Few Tools from a Boring Machine Shop 


Some of the Interesting Devices and Methods in Use at 
the Shops of the Binsse Machine Company, Newark, N. J. 





EDITORIAL 


The shop of the Binsse Machine Com- 
pany, Harrison, N. J., has many interest- 
ing kinks in the way of special tools and 
devices for handlmg duplicate work, many, 
if not most, being due to the ingenuity of 
the superintendent, Mr. Benson 

High-speed steel, mostly the Heller 
brand, is used and high cutting speeds 
are the rule. The cost of high-speed steel 
makes it necessary to use it for cutting 
edges only, or as nearly this as possible 

Fig. 1 shows how a small piece is used 
bar, and 
The cut 


as a reamer on a machine-stee] 
the way in which it is fastened 
ter itself is shown in section at A, and is 
threaded to fit the bar. It is fastened by 
the collar B, which must be behind the 
cutter and out of the way There is a 
slot across the back of the cutter into 


which the projections C fit, and the sides 


of B are flattened for a wrench. The 
cutter and collar are screwed down to 
gether, being held by C, and the wrench 
on B gives just as good a means of tight- 
ening it as though it was a threaded nut 
ahead of the cutter This same idea 
ought to fit in numerous other cases 


CENTERING INSERTED CUTTERS 
Boring bars with inserted cutters are 
common in all shops, but the manner of 
centering and fastening is varied to suit 
the taste 
holds the cutter, but centers it as well 


In this case the nut not only 


The nut F, Fig. 2, is recessed as shown 
and the cutter has a projection which just 
The front end of 
the slot is filed a trifle rounding, not as 


fits into this, as shown 


much as shown, so as to give a three 
point bearing, one each side of the nut 
and the third in the center of the bar 
The cutter is just slipped into, the slot, 
the nut centering and holding it to its 


work 


TAPPING Lonc Hoes 


Although we 
foot long without any sign of springing 


and with no change in pitch, we do not 
always do it, even with the best of appar 


suught to harden taps a 


atus; and they sometimes go crooked and 


go long or short on pitch, as the case 
may be. To get over the effect of these 
difficulties on the work, they make the 
first tap with the threads a little “thin” 
or narrow to allow for cleaning out to 
size and to proper pitch with the finishing 
tap. This tap is made as shown in Fig 
3, with a full sized thread, but is milled 
only on the end for perhaps two inches 


It is hardened cnlv on the end for about 


an inch 


This avoids all springing and the va 
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SPECIAL TOOLS FROM THE MACHINI IMPAN 
the correct pitch, as the finishing tap has CKS } SHED Wor 
not been affected by the heating and hard hops ha ’ wn particular 
though this Iding 1 work, but other 


ening process. It seems as 








Ways are always interesting as they may 
have advantages In some Cases A sim 
ple and efficient device is illustrated in 

g. 4. Ihe body + fits the nose of the 


the spindle, and the bushing B is a slic 


g fit in the body The upper half of B 
is a wide slot planed or milled across it, 
aving a light wall at each end of 7. 
This is shown in the section of the com 
plete chuck with the piece C in this slot 


ind in D. ‘bkhe piece and fits in 


C is loose 
his slot in B \fter putting a liner in 
hetween C and the bottom of the slot, 
they are both clamped in the case for 
Oring lhen the central hole 1s bored 


desired size, and will hold any fin 


ished work tirmly without the possibility 


marking it in any way 


CHUCK FOR GRINDING DISKS 


friction disks are used for the feeding 
these are finished DY 
be veled 
chuck fits the 
disk 


ground in 


mechanism and 


grinding [hey have sides, as 


hown by <f in Fig. 5. ‘The 
and supports the 


rrinding machine, 


n hardened pins B, which are 
msition 


body D 


springs S 


The jaws (© are in the 
d normally held out by 
wy are forced on to the work by the 
holes for a pin 


holds 


has 


This 


coned ring Ey, which 


er spanner wrench them 


rmly and true for grinding, and can, of 
ourse, be used for flat disks as well as 
for those shown 

EXPANDING MANDRELS 

\ll work that is turned after being 
bored goes on an arbor like Fig, 6. This 
s not new but it is a good one rhe 
iroor | has a slight taper which fits the 
taper in sleeve B This is drilled, as 
shown, and slots are milled to meet the 
holes It expands very evenly as the 


arbor 1s driven in, and gives entire satis 


faction 
Bars 


TURNING LONG 


[he spindle of a boring machine wants 


to be about as nearly right as modern 
methods will allow, both as to roundness 


lhe 
spindles or bars of this kind, bur 


and diameter usual method 1s to 


grind 
this method has not proved satisfactory 
1 
mt 


} 


case, and they are being turned, 


with excellent results 


[he first step was to get a good lathe 


brick 


The next 


and mount it on piers at intervals 


under the bed was to line up 


not only the spindles but the ways. A 


can be called 


the 


large scraping jig, if it 


that, was made to span ways just 


as the carriage does, and this was made 
about 6 feet long to show any inequalities. 
either in hight to the centers or in 
bed 


planed and scraped, and then placed in 


“wind” of the This was carefully 
the bed to show the inequalities of the 
V's 


jig and a very accurate lathe was the re 


The V's were then scraped to the 


sult. 
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LINING UP THE Bar 
The first step after the bar is put in the 


lathe is to spot a place for the steady rest, 


and then take out the sag due to the 
weight of the bar \ lathe indicator is 
used for this so as to insure its being 
turned straight. It is tested every time 
the steady rest is moved, this being 
found better than a follower rest in this 
case 

The bars run up to 17 feet in length 
by 4% inches in diameter, with 34% inches 
diameter and 10 feet in length as the 


most common size 
Heller high-speed steel is used in turn 
reducing the stoc« 


ing, the roughing cut 


diameter at a cutting 


Che 


about 3% inch in 


speed of 60 feet a minute tool is 


about the usual shape for roughing, 
though having a somewhat smaller curve 
than for heavy work, to avoid springing 
the bar 
LETTING THE Bar ReEs1 

\fter the bar has been roughed down 
nearly to size, it is put on a rack to rest 
for as long a period as the rush of orders 
will allow his varies from two days 


to a week as a rule, and is done to allow 


the internal strains to adjust themselves 


outer skin of the bar has been 


after the 


removed. The stock is 0.030 to 0.040 cai 
bon steel 

The finishing cut is taken with a tool 
nearly a diamond point but the point a 


little flattened to take out the feed mark, 
The 


cur 


and vet not wide enough to chatter 


last cut 1s 60 feet a minute 


0.015 at 
ting speed and a fine feed. The result 1; 
a very finely turned shaft 

\ny stray tool marks are removed with 
file, 
after which the spindle is brought to size 


a well worn, dead smooth Grobet 


The lap is a cast-iron 
three 


diameter of the 


by careful lapping 


between two and 


the 


sleeve, Fig. 7 
eeve, w. 7s 


times as long as 
shaft 

rhis is split on one side and the diam 
the 


stop screw S$ 


eter controlled by clamping screws 
C C and the 
H H are 
casting for holding it and moving it along 
the shaft. This is set to the desired diam 
eter, and flour of emery and oil are used 
for lapping. The 
in this way is very slight, only the minute 
In fact 


after this is done, the lap begins to heat 


The handles 


pieces of pipe screwed into the 
reduction of diameter 
being lapped down. 


igh spots” 
“high sy 


and will do no more work 


While this method is contrary to that 
of many shops at this time, the fact re 
mains that the shafts measure up very 


well indeed with a micrometer, the varia 
tion at points tested being less than haif 
a thousandth, usually about a quarter 
The bars handle well in the boring mill 
and the results are very satisfactory to 


the builder C 





The pumps used for clearing the an- 
thracite mines of Pennsylvania handle over 
500,000,000 gallons of water per day. 
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The Accuracy of Weighing 


Scales 


No one can live long in Bombay with- 
out observing the freedom from restraint 
that is evident among users of scales and 
Scales of all sorts may be seen 
evidently 


weights 


some with wooden beams, 


home made—others of recognized pattern, 
on which are used chunks of stone and 
odd weights. 
Silversmiths still use the red seed of the 
acacia or the wild licorice for weighing 


pieces of iron by way of 


the precious metals, oblivious of the fact 
that the weight of seeds is not constant, 
and that they may readily be exchanged 
for others of less or more weight. A 
similar freedom may be observed among 
measures of length in spite of the very 
low price of the English foot-rule. There 
must, however, be in the city many mer 
chants who are interested in havmg cor 
rect scales, and these may be interested in 
some details of the trade 
regulations proposed to be put in opera- 


new board of 


tion in England 
The table of sensitiveness given in the 
the stand- 


new regulations proposed by 


ards committee is as follows: 


Sensitiveness Greatest Error Allowed 


Capacity. WhenFully (in Excess or Deficiency 
Loaded. When Fully Loaded. 
1 Ib. 20 grains. 40 grains. 
2 Ib. 28 grains. 2 drams. 
4 lb. 40 grains. 3 drams. 
7 lb. 2 drams. 4 drams. 
14 Ib. 3 drams. 6 drams. 
28 Ib. 4 drams. 8 drams. 
56 Ib. 6 drams. 12 drams. 
1 ewt. & drams. 16 drams. 
2cwt. 12 drams. 244 drams 


As one pound is equal to 7000 grains, 
the scale must turn when 20 grains are 
added or deducted from the weight. This 
is equal to 1/350th or 0.28 of I per cent. 
When the load to be weighed is two hun 
dredweight, the sensitiveness required is 
3% ounce, more or less, to turn the scale, 

1% 
fractions of 


maximum error of ounces. 


represent 


and a 
These figures 
1/4778th, or 0.000200. 

Regarding the verification of spring bal- 
ances, the inspector may, if he thinks fit, 
test the balance for efficiency to recover 
by leaving on a load equal to the maxi- 
mum capacity of the machine for a period 
of 24 hours or less, and then, after the 
expiry of test for accuracy. 
The error allowed for spring balances is 
one and a half times that for counter ma- 
generally 


one hour, 


chines. Spring balances are 
recognized as inferior in accuracy to beam 
or lever scales, but their convenience in 
rapid weighing makes them very useful. 
It is, however, well to know that the same 
peculiarity that affects the life of files, 
drillsand hack saws applies to springs. The 
spring-balance maker has to make a sep- 
arate index for every spring by hanging 
increments of 5 or 10 pounds of dead 
weight on the hook, and no two imdices 
are exactly alike —Jndian Textile Journal. 




















April 4, 1907 


A Toolroom Grinder 
By Bayarp 


The 


detail a tool grinder 


eccompanying sketch illustrates in 


which was designed 


numerous too 


for general use around the 


TrOoomMS oO a 
It is the 


to have 


large manufacturing company 


policy of this company, however, 


most of the tool grinding done by 
men in the different toolrooms who are 


und in good 
racks for 


I 


emploved to keep all tools gt 


shape and placed in proper tool 


rhes 
fitted with the up-to-date 


distribution toolrooms a 


¢ 1a50 


the 


grinders of 
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hrough a small oil cup. On each face of 


the bearings is a felt washer 


4 


inch thick, 


which has proven very satisfactory bot! 


i’ preventing the 


tion and in keeping the powdered n 
trom the bearmes he ects coteesl iso 
tool rest B, made adjustable in all dit 
lions The stand is m _ 

<< inch heavy cast-i1ro1 pip wit! 

iron plate I8 inches diameter 

thick screwed on each en this D 
late are bolted the adiustable tox = ‘ 


and the bearing Irat 
\ rathet pe liar tea I is the tw 
grooves turned in the journa hese ar 


ot entirely hlled by the bablhitt ai 











$83 





Sammy's Shop—Where do Costs 
End and Profits Begin ? 
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A TOOL-ROOM GRINDE} 
best makes, yet the grinder here shown 1s found that a film of oil rim in these nal y va ‘ 
favored certair isses of tools grooves and aids distributior t \ | ‘ Aft 
| piece-work system 1s used on most — ward th vl gan t 
of the work, and of course :he machinist Iron free from carbon is said t alloy \ lou! 
wants to get out as much work as pos with copper without difficulty if melted in 
» , @ . . ‘ 
sible without any-unnecessary delays; ané a clay crucible with a covering of flux ’ \ NIGH 
it was found that the men on this work to prevent the absorption of any carbon () g ‘ iri 
were more or less handicapped by having Whether this has a commercial value or t i 
to carry a particular tool to the nearest not remains to be proved by experiment t » ir flying 
tcolroom to have it reground The man So far there seems to be no information g Q ld 1 regretted 
agement finally decided to have con beyond the mere fact that such a mix i Id bette W he h 
structed several small grinders and dis ture is possible g het vas not his 
tribute them through the dirferent shops names p \ \ " 
where they were most needed [he American Nan t q It did 
i caution to his fellow vine vho damag ri 
How THey Are Mabe spend lavishly on illustrated talogs nking f hop 
The grinders were made as shown in the — thick paper handsomely b d, wh yroper \ nal 
zccompanying sketch, and they have been pear to be highly prized by Chines ge v le to 
of great service and convenience. On Nankin, where the supply is at tim iri 1oug! ‘ f a pro 
each end of the spindle 4 is mounted an’ equal to the demand As the Englis I lat bad 
I | g 
emery wheel 8 inches diameter by 3% inch language is not yet a general accomplis ‘ 1] id fix 
thick, one of coarse-grade emery, the other ment among the citizens, t] sul mad 
fine hese are driven at a peripheral inquiries and discovered that the leaves VALUABLES Not INVEN ‘. 
speed of 5000 feet per minute. The bear- the catalogs were being used as_ inside It w | tak n f 
ings are of hard babbitt metal lubricated oles for shoes ! ) k ) He | ‘ 
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that he had a lot of things lying around 


cost money to make, were used con- 
in the work, and yet did not ap 


You can hardly put 


that 
stantly 
pear to be of value. 
a value on those pieces of flat iron that 
vou drilled that last 
iob. You hung them on the wall, and 
in handy for the next job 
but you didn’t 

much real value. You 
five cents for them, would 


for holding down 


they will 
that 
think 
wouldn't give 
For all that, it took you more than 
a half-hour to lay them out and drill 
them and they weigh eight pounds, and 
there are a lot of other contrivances 
around that you and the others use from 


come 
is something like it, 
them of 


vou? 


time to time. Sammy had a lot of such 
things accumulating on his hands that 
were not usually inventoried among the 


valuables. At the same time a fire would 
reduce or destroy the value of most of 
Just now he was afraid of fire. A 
neighbor, 


them. 


lumber yard starting in as a 
with a planing-mill attachment, did not 
risk and neither did a 
livery stable across the He spoke 


f these things to his bookkeeper. 


lessen his any, 


way. 


SoME Expert ADVICE 
‘You should 
imount from the value of everything each 


vear, so that by and by you would have 


charge off a_ certain 


for your place if it did 
should do the same 
so that when they 


enough to pay 
urn down; and you 
thing with the tools, 
wear out you can throw them away, that 
is, sell them cheap, and get new ones.” 
he idea amused Sammy. “You are a 
good bit like the Dutchman I once heard 
tell of, only he carried it not quite as far 
He used to sell for less when 
ie had to charge it than he did when he 
Said that he would lose less if 
If he had cut the 
sup- 
it was all cut away he 


is vou do 


got cash 
the bill was never paid 
bill down a little every few days I 


pose by the time 


t 


would have had enough to buy some 

more goods—which is just like’ the 

scheme vou are telling me about.” 
“CHARGING OFF” 

His ways of looking at things and of 
expressing his ideas were so different 
from those of the bookkeeper’s that it 
took a lot of éxplaining before they un 


Gradual 
that this 
intelli 


lerstood each other's positions 
clear to him 
and 


+ 


began to be 
“charging off,” if 
gently done. enabled hi " ; 

gentiv done, enabled him to get at a near 


'y If 


honestly 


er real value of his establishment, and 
ould be made a means of making him 
his own insurer to some extent. It did 
not make any money for him, it is true, 


uit it did help him to see clearly whether 
e was really making any for himself or 
not It did not take 
tool did not bring him 
n enough profit before it out 
pay for itself, it not 
bringing in enough. Either it was a poor 
oo] or else he was not charging enough 


much argument to 


show him that if a 


was worn 


to more than was 


wav he was led 


for its use. In the 


same 
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to see that he had to provide for deter- 
ioration in his buildings, and it was only 
a step further until he could see that he 
must provide for certain business risks. 
His insurance was only a way that he 
took to make someone else take the re- 
sponsibility for him to some extent in 
case his buildings should be damaged by 
hre. 


FURTHER Goop Apvice 

There were some things that he could 
not have anyone insure him against, and 
his bookkeeper argued that if he did not 
insure himself against these things he was 
not laying the foundation for a perma- 
nent business, and the only way to do it 
was to set aside a certain amount that ex 
perience would show to be necessary to 
take them. Until 
were taken care of by the income of the 
business along with the wages, material, 
interest on money, 
surance, supplies, etc., he could not be 


care of such matters 


borrowed taxes, in- 


said to be making money. 


EXAMINATION OF OLp AccouNTS 

This 
hustler. 
of the old accounts and brought them all 


bookkeeper was something of a 


He went digging back into all 
was 


attention. It surprising 


that 


to Sammy’ 
how many of them there were gave 
small hopes of ever showing any returns 


He re dead No 


other could 


was a man who was 


information concerning him 


be obtained. Here was another one who 
had 
This one had drilled so many dry holes 
that taken to his insides 
so much with liquor that he had “gone to 
had 
hands of the 


vanished. Where to, nobody knew 


he had wetting 


Another one flown too 
high the 


sheriff, who had not been able to extract 


the dogs.” 
and landed in 
anything from him that had been of any 


use to Sammy. There was a man who 
was honest enough to pay if he ever got 
where he had anything to pay with, and 
another who would 


matter how able he might be to do so 


one never pay no 


LossES AND GAINS 


Not to take the 
such accounts a possibility meant not to 


chances which made 
do business, yet when all such losses were 
added up they made quite a sum. As he 
could not get the money they represented 
he could not but see that he had not made 
it 

over some work that he had done 
he found that if he took ac 
such things he was not mak 


Going 
by contract 
count of all 
ing anything on them, but he also saw 
that it in the 


same time, by adding men to his present 


if he did twice as much of 


force, he would come out very well. As 
he saw the importance of keeping all of 
the wheels turning he began to make va 
rious things to carry in stock and sell, so 
able tu avoid gaps in the 
As these things accumulated 
nervous, for he 


as to be any 


men's time 


h hegan to ger a hit 
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found that it was easier to make them 
than it was to sell them. 


A Sates DEPARTMENT ADDED 

One day a man struck him for a job, 
said that he was willing to do anything, 
for work was scarce just then, but that he 
had been a before he drifted 
into the oil country. The idea came to 
Sammy that it might be a good idea to 
see what he could do in drumming up 
trade in the stock stuff, and he took him 
on for a trial at it. The man made good, 
and it was not long before Sammy found 
that he had added the perplexities of a 
sales department to his other depart- 
ments. At the time this man was taken 
on, the shop was quite slack; and after 
the new man had been taken all around 
and the facilities of the whole establish- 
ment explained to him, he was told to sell 
anything that they had on hand or any- 
thing that they could make. He believed 
in following instructions, and in a short 
time Sammy was receiving all sorts of 
orders, and tips as to the prices at which 
the goods must be supplied. 


salesman 


INFORMATION REGARDING PRICES 
The shop needed work, yet some of 
these prices made Sammy wince. At first 
he thought the man must be mistaken as 
to the price other makers sold things for. 
When he found that he was not he be- 
gan to hunt around to find out how such 


_things were made by others who were in 


the there were 
many jobs which could be done at a 
profit, but he found that the kind of or- 
ders which called for many things of one 
kind and size almost always were the kind 
which called for more of a reduction in 
price than he was able to make with his 
present equipment. He felt that he must 
take care of the work and soon began 
putting in special machines, and then he 
had to reach out for more work to keep 
them busy. He also found that he must 
modify his instructions to his salesman. 
Perhaps he could do anything, but he had 
to admit that he did not care to try it, at 
least, when it came to making a_ few 
pieces of the things which other people 
were making a business of making in 
large quantities. 


business. Of course, 


SUCCESSES AND FAILURES 

All of his ventures were not successes 
by any means, but once in a while he 
would make a hit. It was as apt as not 
to be on something that at first he had 
failed to meet prices on, and had either to 
give up or find better methods of doing. 
Naturally he disliked to admit defeat and 
so did the men who were doing the work 
This made everybody willing to receive 
new ideas and to try to get the best out 
of them. If the job was one that could 
be done at the price by anybody with the 
appliances at hand, they had a_ good 
chance to stay inside of the limit, at least. 
job looked 


Sometimes a exceedingly 
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had undertaken it, 


as they got well into it 


simple until after they 


and then as soon 


they met troubles that they were not able 
to overcome in a commercial way. At 
ther times they hesitated about under- 


that afterward proved 
“rolling off a log,” as the 


taking something 
to be as easy as 
boys used to say. 

PROBLEMS Grow WITH THE BUSINESS. 

Whether really making any 
money or not was not always clear, but 
he was sure that he was getting out more 
work and furnishing work to a_ larger 
number of men as time went on. At first 
it had seemed like the simplest thing in 
for a man to tell whether he 
money in his business or 


he was 


the world 


was making any 


not, but the deeper into the matter he 
went and the larger and more compli- 
‘ated the business grew the less positive 


he became. 

Here was the way things would some 
times work: He would make up a lot of 
forgings for which there seemed to be a 
growing demand. As near as could be 
known these forgings cost 290% 
and were sold for 40 cents. That would 


cents each 


give a very nice profit if they could be 
sold at once and without any further ex 
pense, but every day they lay in stock 
added to their cost, and every time one 


1r two were sold and gotten out and de 
took 


was no un 


livered to the customer it the time 


of a well-paid man, 
known thing to have the demand 


and *it 
sudden 
ly stop entirely because of some other de 


vice supplanting them. Supposing they 
vere finally all sold how much net profit 
had been made on each one? Not the 25 
per cent., you may be sure, or it would 
not have been so hard to tell whether 
here was any profit or not 

ConpiTtions UnpER WuicH Money 

Micut Be Maper 
Sammy felt sure that if it did not cost 


to advertise, and if it did not cost to have 
and if it did carry 
did not 


salesmen, not cost to 
stock, and if it 


rowed money, 


cost to use bor 
and if it did not cost to 


did 


and if 


‘ollect bills, not cost 


there 


and #f it 


the clerical work, were no 


more important ifs to interfere, he would 


be making money “hand over fist;” but if 
there was anybody in the business who 
was staying in and getting along without 


1m) the above costs, he did not know 


Costs had begun to broaden out in his 
the time that he was a ma- 


mind since 


~hinist working for someone else 





[he introduction of electric railways 
into the Alpine Switze 
has been the means of establishing a new 


industry—the 


districts of rland 


and somewhat _ strange 
which is of superior 


A high 


has been exercised 


quarrying of ice, 


quality, from the glaciers degree 


f engineering ability 
in erecting slides with numerous curves 


to avoid excessive speed in the downward 
of the ice blocks 


yourney 
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Molding an Air Vessel from a 
Loam Pattern 


By G. BUCHANAN 


Many castings which do not present 


any unusual features in molding are never 


theless liable to turn out wasters if ex- 
perience, probably gained by previous fail- 
ures in similar work, is not brought to 


bear in a practical way to carry the various 
operations through to a successful issue 
An example of the above class of cast- 
This piece, called 
air 


ing is shown in Fig. 1. 
in the instance an 
weighs about 1400 pounds. The principal 
sizes are given on the sketch and the mold 
It is generally cheaper, 
good practice, to 


present vessel, 


is in green sand. 


and quite as prepare a 


loam pattern when making air vessels of 


Cs 


_ 
or 
a 

















rt 


FIG, 2 








a BIG. & 


MOLDING AN 


AIR VESSEL 


the size shown, as it is only necessary to 


sweep a thickness of loam on to the core 
the 
pattern would entail 


to get pattern, while making a wood 


considerable expense 
Even if a skeleton wood pattern was made, 
times that of one 


the cost would be many 
made of loam 

On account of the small opening in the 
vessel a small core bar has to be used 


of the core bar: 


three 


Fig. 2 is a sectional view 
/ 1s the B B B are 
ring castings wedged on the bar, 


bar, open sand 
the rings 


at either end being provided with pegs to 


carry the loam. Into the front end of the 
core bar is screwed a removable spindle 
used when spinning the core and after 
ward removed, and the opening is securely 


plugged 


SWEEPING FOR CORE AND PATTERN 


Fig. 3 is the sweep used for striking up 


both core and pattern. As shown it is pre 


485 


pared for the core; when used for the pat 


tern, the two pieces D D are removed and 
sweep Th 


the piece E is fastened to the 


strips / and G are the sizes of the core 
and the pattern respectively Che core 
bar is placed on trestles and hay ropes are 
spun into the spaces between the ring 
castings Clay is coated over each layer 
of ropes until the spaces are filled. A 
coat of loam is next given to bring the 
core to within say 3 inch of the required 


size. The spaces at each end of the rings 


with pins have been previously filled with 
core sand. The core is next placed in the 


oven and, when dry, is given another coat 


of loam to bring it up to the exact size 


required. It is again dried and blackened, 


and the thickness swept on A small 
straw rope is used for this purpose, spun 
closely on to the finished core, and loam 


is swept on to complete the shape and siz¢ 
the pattern. Thickness is ob 
flat-headed 


end of the 


tained by driving nails into 


the core and then ramming core sand on 
to the required thickness The pattern 
having been dried, it is ready for use, a 


pair of ordinary pipe flanges being fitted 


» the neck end of the pattern 

[ee Loam PATTERN 
Fig. 4 is a view of the loam pattern 
part sectional. As the moldmg of this 
piece 1S very ordinary practice, the only 
point worthy of notice is the securing of 
the core in the mold. Two chaplets ars 
driven into suitable blocks in the bottom 
of the mold, and come exactly under th« 
two rings in the core, SS. Fig. s Iw 


side chaplets are placed at the 


joint te 
and tw 
} 


44-inch studs are put in the top part in the 


prevent any side movement, 


same position as the bottom chaplets SS 
SECURING THE Corr 

Great care is taken that the two top 

studs are perfectly straight up and are 

resting on the iron rings in the core, as 


otherwise the core will lift when the mold 
is poured and a waster will be the result 


KKK are fiat floor 


provide 


bars driven into the 
for the two side chaplets 
end of the 
rod should be 
the 


when the 


Stays 
and also for the 
hot 


into the end of 


core bar. In 


pouring, a placed well 


core bar with a few 


shavings, as escaping gases are 


1o0t lit at once they sometimes explode and 





cause damage to the core, portions of the 
loam being shaken loose and floating in 
the mold. The result would be anything 
but what is desired, but, strange to say, 
the molder is always looking for it 

James Nachtwey and Charles Schultz 
of North Fond du La Wis., are re 
ported to be building a motor sleigh 
equipped with a 10-horse-power air-cooled 
engine. Propulsion will be by means of a 
steel wheel, 4 inches wide, with prongs 
Chis — is chain driven by the engine, 
and t prongs are of sufficient length t 
get a good purchase on snow or ice an@ 
propel the car 
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Tooth Relief for Milling Cutters 


MILLAR 


It is popular belief that sharpenin 
milline cutters with a face emery wheel 
vives flat relief as in Fig. 1 While thi 
is true for teeth cut straight across th 
cutter, it not true for teeth cut spirally 
a slabbing cutters are general mac 
The relief for cutters with spiral teeth 
when ground with a face wheel is conve) 

shown in Fig. 2, the amount of thi 


convexity being dependent upon the angl 


of tooth spiral and the breadth of the 
emery wheel in contact with the cutte1 
tooth. In fact, the radius of the curva 
ture of the relief varies directly as th 


tangent of the angle of tooth spiral and in 


versely as the width of emery wheel in 
contact with the cutter tooth 

It will be convenient here to refer to 
lig. 3 which shows enlarged a portion of 


a tooth of a cutter 3 inches in diameter, 


spiral of tooth 15 degrees, with part of a 


face emery wheel in contact with it; also 
i F vs Cutter 
" tl 
- 
i 
¥ 
Emery 


Cutter 


Wheel i 
f Tooth 





FIG, 2 


Emery Wheel 


e sections taken along the emervyv-wheel 
fa It will be noticed that there is a 
distinet difference in the angle of relief 
t the different sections This, of course, 
i: due to the fact that the front of the 
tooth is practically a radial line, the end 
moving im an are of a cirel It will be 
seen from Fig. 4—which shows the five 
sections, Fig. 3, superimposed—that if the 


cutter were not passed across the emery 


wheel face. the tooth would have a relhef 


angle which was different 


at each part ot 
its length. However, as every part of the 


tooth relief passes right across the emer: 


wheel it follows that the outline of the 
tooth relef is constant, and that every 
part of it receives the effect of the varia 
tion in @ noted above. Considering only 
he effect of the five sections shown on 
bie. 3, the resultant relief would be some 
what lke big. 4. If more sections wert 
taken there would be a greater number ot 
flats, until with an infinite number of sec 


tions the relief would be a curve as shown 
1 Fig. 2 


be 


subject up and to tind out the radius of 


It may interesting here to follow the 
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curvature of the relief for the example to make the relief convex. These effects 
noted above If 4B, Fig. 5. represents may, and sometimes do, neutralize each 
the relief, then 4 C and BC are the radii ther and produce straigh relief, 
of curvature where 4C and BC are at more generally the relief is concave 
right angles to the tangent to the relief The convex relief being desired 
lo find the length of 4 C it is only ‘ount of its strength, it might seem th 
necessary to know the angle ~ and the cir we would only have to increas th 
War distance 4B These can be got length of contact between the em 
wheel and the tooth to gain a convex 
ief irrespective of the method of grin 
ww here are, howe, conditions whic! 
0 6 é n his, the lief o1 eing the dang 
. “4 & f drawing the temper of the cutter 
p \Mlanchester, England 
= Sateen 
el ) 
Denatured Alcohol and Acetylene 
FIG. 6. RELIEVING WITH PERIPHERY 0 
wen Gas for Motors 
from a layout like Fig. 3, and we find [he effect of the passage of the deni 
that the radius of the relief 1s practically tured alcohol bill on internal-combustion 
13g inches, a result hard to realize, pet motors is yet to be determined, but ex 
haps, though the slight width of the re- periments tend to show that it can be 
hef. in a new cutter not more than 1/16 used with fair success 
inch, would not show any curvature that It has been found that denatured alco- 
Was not great Again the average result hol alone, without mixture of other fuels, 
obtained in practice may not be so pro was not suited for engines running over 
~ iO 
~ ' ic \ 
. 
, 
‘ V Wo 
] . oN 2 FIG. 4 
Ag | 
yi, 
ceetetitatiel ) yh 
ee = 97] Fi 
FIG. 3 “ Ag 
° 
want Cc 
FIG. 5 
OOTH RELIEF FOR MILLING CUTTERS 
nounced since the amount of emery-wheel 400 revolutions a minute, owing to its b 
irface assumed to be in contact with the ing slow to vaporize and slow in igniting 
cutter tooth, 5/16 inch, is rather greater Joseph Tracy, the daring driver of t 
than generally occurs in practice for fear Locomobile in the Vanderbilt races, has 
f drawing the temper of the cutter developed a scheme of using acetylen 
Now this convex effect of the spiral o gas in combination with denatured ale 
‘urs in the same manner when sharpen hol For starting he places a= small 


ing with the periphery of an emery wheel 


In fact its effect can be great en ugh to 
negative the concavity produced by the 
emery-wheel radius, and produce a 
straight reliet The coneave effect of th 
wheel radius depends on the diameter of 
| 


the wheel, and the angle it 1s set over, 


4, Fig. 6. This is generally between 45 and 


so degrees As is evident from the end 
view, the grinding face presented to tl 
cutter tooth ts in effect part of an ellipse 
vhich materially increases the radius of 
what might be called the grinding are 
’ small portion of the emery wheel 
mtact with the cutte 
When sharpening with the periphery of 
i wheel there are thus two effects cou 
racting each other, the concaving eff 
f the emeryv-wheel radius just shown, 
ind the effect cf the tooth spiral tending 


charge of carbide between the carburet 


and the 


motor, and pours on this a litt 
aleoho] diluted with 17 per cent. of water 
[his generates enough gas to start tl 
motor and warm the cylinder, and as it 
runs, the atomized alcohol passes through 
i bed of calcium carbide, giving a com 


bination of air, alcohol vapor and acety 
lene g 


gas, which he calls “Alkothine,” 


abou 


equal to gasolene in power but costing 
somewhat less. His tests have been mad 
with a 3%-horse-power De Dion mot 
running 1500 revolutions per minute, 
dicating that he has overcome the form 
limitations regarding speeds 





\t 


‘opper mines of 


the 


the world are mining at 


the rate of exactly $1,000,000 a dav f 


every day in the year 
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Calculating Butt-strapped Boiler 
Seams 


In calculating the strength of butt 
} 


double-strapped joints advantage may )h¢ 
taken to 
the weakest portion of such joints 


determine 
This 


type of joint as usually applied to boiler 


of certain short cuts 
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the work of determining the final 


lessen 
result 
It 


the 


be 
section of shell ( 
of 


that the strength of 
D plus the 


would be 


will noted 
shearing 
exactiy 
shel] 


if the section 


strength one rivet 


equal to the strength ion of 


oft sect 
between the rivet holes 4 B 


of metal removed from the plate by | 


rivet hole were just » the shearing 


equ i] 








FIG. I DOUBLE 


construction is represented in Figs. 1, 2 


and 3 tor double, triple and quadrup'e 
riveting, respectively 

When it is desired to tind the efficiency 
of a joint like the one indicated in Fig. 3, 
for instance, the general procedure is 
First, calculate the strength of the section 
of shell between the rivet holes 4 and B; 
second, calculate the strength of the sec 
D add the 


in 


tion of shell along ( and 
of 


third, calculate the strength of section of 


strength one rivet single shear. 


shell along E F and add the strength vi 
three rivets in single shear; fourth, com 
pute the strength of all the rivets in sing’ 


and double shear, respectively, included 
in the space 4 G H B (the rivets at th 
lettered points of course being considered 
only as half rivets). The smallest of the 
divided 

the shell 


length equal to that of the outer pitch, or 


above results is then 


by the 


strength of a section of of a 


B center to cen 
of the 


from 4 
the 
strength of the joint as compared with the 
solid plate 

It that 
amount of labor is expended in 


the distance to 


ter; this gives percentage 


will be readily seen quite an 


obtain 
alue 


that 
known 


ing results that are of no practical \ 
getting the final 
their relative values 


in result, 
must 


order to select the lowest. 


except 


be in 


If this rela- 
tion between the three values can be a3; 


hk 


certained by any simpler means, it wi 


RIVETED JOINTS 





holes he stre gt} I sc I shel 
+} os +] rena 
ilong the section & F plus the strength 

: } ; ] +} 
ot three rivets would also have the same 
value as section 4 B, so tl i joint con 
structed of such prop s between 
plate and rivet holes would be theore ' 
ly as lable to fail along an me ot th 
three sections 4 B,C DPD, E ] 

If we assume that the plate is increased 
n thickness while the rivet holes rema 
the same, the strength removed from th 
nner section by « g tl extra ri 








FIG, 2 TRIPLE 


strength of a t, for 


then 


rive ‘tion ¢ i 


would be decreased in strength be 


low 4 B in drilling the extra rivet hole 


by exactly the same amount added in 
shearing the rivets in the outer row 
With the same relations between the 
thickness of plate and diameter of rivet 


holes would not be compensated for b 
the shearing rf the rivets nthe rut 

rows, and the inner s¢ nw 1 becom 
the weaker; conversely, if the plate was 
decre ised in th kness, th outel section 
would be weaker It is obvious tha f 
me knows whether a plate in a given 
jomnt is above helow the t kness th 

would make that jon qually strong 1 

each of the se 1oOns " in ] wheth 

the We ike sect 1 1s } ( 1 

the ner ) 

In sing us method f ca iting a 
yom we W 1 . nad the earing 
strength of a rivet, and then m ply th 
thickness f the shell by ts tens: 
strength, and by the diameter of a riv 
h le, ind if the strength of the rive we 
less than the product of these, then th 
inner section would the weaker rT 
otherwise the outer section would be th 
weaker It seve jomts are be fiz 

A 
RIVETED JOINTS 
ured, or if joints are frequently figured, 
a table should be prepared, as below, 


which gives the thickness of plate for va 
holes, at which the joint 


each of the 


rious-sized rivet 


would be equally as str 


meg at 


three sections mentioned; the equation 


for getting these thicknesses would be 








{8S 


shearing strength of one rivet 
Thickness = : = 
dia. of rivet hole x tensile strength of plat 


assumed in this table are 


pounds tensile strength for plate 


he values 
60,000 


and 42,000 pounds shearing strength for 


PROPER HICKNESSES OF PLATE TO MAKE 


RELATIVELY STRONG JOINTS 


Diameter of Rivet Hole rhickness of Plate. 


tA inch 0.38 inch. 
tg inch 0.45 inch 
4% inch 0.515 inch. 
1,, inches 06.58 inch. 
14, inches 0.65 inch. 


It will be evident that with the aid of 
such a table it is only necessary to know 
the thickness of plate and size of rivet 
hol determine at a 


given joint to 


— 


©) 
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in Fig. 3, section C D can never be the 
weakest of the three and therefore it need 
never be considered in making calcula- 
tions of such joints. The same methods 
of calculation as outlined above may be 
used for the double- and _ triple-riveted 
joints, and I am certain that anyone who 
frequently, or even occasionally has to 
compute the strength of such joints will 
never return to the laborious method of 
considering the strength of each mode of 
failure individually after trying this short 
cut. 

There are other methods of failure of 
joints of this description that have not 
been considered, because they are not usu- 
ally taken account of in the calculation of 
joints already constructed, as the design 
of such joints is supposed to render other 


a a iy _ = 
~ . — 
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glance whether the outer or inner section 


is the stronger. Of course. where it is 
the strength of this 
the strength of all 
the rivets in both single and double shear, 
the 
"sual way and compared with the strength 
of the section previously determined, but 
for joints constructed like Figs. 2 and 3 it 


I that the 


necessary to compare 


weaker section with 


their value must be determined in 


will be the strength of 
exceeds 


found 
strength of 


is of 


rivets generally the 


the solid plate and unless the joint 


abnormal proportions, the strength of the 


rivets as a whole need not be considered: 


however, in the double-riveted type of 


joint as indicated in Fig. 1, it is well to 
failure 

point out the fact 
] 


riveted romts. as 


onsider this mode of 
well hers te 


n quadruple shown 
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modes of failure than those given im 


Power 


probable 





Hardening Drills 


Hardening an ordinary drill in sulphur- 
ic acid makes an edge that will cut tem- 
pered steel or facilitate cutting hard rock. 
The 


bottomed 


acid should be poured into a flat- 


vessel to a depth of about % 
inch. The point of the drill is heated to 
a dull cherry red, and dipped in the acid 
to that depth. This makes the point ex- 


tremely hard, while the remainder re- 


mains soft. If the point breaks, reharden 
little 


Compressed Air 


less acid in the vessel.— 


but with a 
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Enlarging a Hole for a Propeller 
Shaft Tube 


By GeorceE Howe 


The cutting off of rails, bolts or other 
metal when encountered in an auger hole 
in wood is always a nasty proposition. 
Let the length of the hole be something 
like four and the the 
ends of some six or eight ™%-inch bolts, 
and the job is all that can be desired in 
the way of cussedness. 

We had a launch hull all ready for the 
the 
changed his mind and decided 


feet, obstructions 


suddenly 
that he 
reversible wheel instead of a 
one. Ordinarily this have 
made no difference, as we aimed to make 
the holes in the shaft log large enough 
or reversible 


engine when customer 
wanted a 


solid would 


solid wheels 
On a reversible wheel the 
tube, the being 
of a and 


required 


so that either 
could be used. 
tube 


shaft is inside a 


moved axially by means lever 
notched quadrant, to give the 
movement to the blades. In this case it 
that the tube of the 


furnished with this make of engine was 


was found wheel 
extra large, necessitating reboring of the 
shaft hole. 

The shaft log, which is the 
block extending inboard from the stern 
post, was in halves, the lower part being 
bolted to the lower part of the keel, and 
the bolted to that. It 
found that if the hole in the log was en 


wooden 


upper one was 


larged to the required diameter for the 
shaft tube it would be necessary to cut a 
little from the ends of the bolts, eight in 
the hole was but two 
..ameter. It looked like a new 
shaft for Mr. Customer, 


all, and inches in 
wheel and 
who was a fore- 
man in a large factory 


He said he would get a large twist drill 


from the works, have a long shank fitted 
and bring it around. When the drill 
came we started it in the hole. The lip 


of the drill got hold of the first bolt end 
strained until the log threatened 
budging the drill. I 
wished that I was in the mining country, 
could run a diamond drill in that 

However, the diamond drill gave 
Procuring a piece of steel 


and we 
to split without 
and 
hole 
me an idea. 
tube about ten inches long, and the same 
diameter as the hole required, I cut a se- 
ries of teeth on one end, giving them a 
slight The teeth | 
case-hardened. For turning the bit I at- 
pipe, 
means of a pin through 
The pin was 
a loose fit through the end of the 


outward set. then 


tached to it a length of %-inch 


fastening it by 
the ends of tube and pipe. 
made 
pipe shank so as to allow the cutter to 
float freely in the hole 

We bored in until a 
bolt was reached, and then cut the latter 
off with the cutter. It was slow business, 
but did the job. We had to reharden and 
sharpen the cutter several times during 


with a wood bit 


the job 
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Practice 


Considerations of Its Adaptability to General Work, the Percentage 
of Poor Castings and Its Improvement through Co-operation of Molders 





B Y 


That the molding machine occupies a 


very important place, and is one of the 
necessary equipments of a modern foun 
produce duplicate 


dry to enable it to 


castings economically in quantities, is 
freely acknowledged. 

Its influence is felt by the employer in 
the cost of production and by the em- 
ployee physically and in many instances 
in his earnings. 

While not filling all the requirements 
of the molder’s art, it has proved itself 
one of the steps of advancement in pro- 
gressive foundry practice and, 
the hands of an interested and intelligent 
molder or handy man, much more can be 
ccomplished on it than is generally con- 


when in 


~eded 
the 
molder, as he claimed the increased out 


It has met with opposition from 


put of the machine increased his physical 
labor, and the machine was doing th 


work 


introduction 


But no opposi- 
of the 


molding machine as long as the employer 


easier part of the 
tion will stop. the 
‘an see it is a paying investment, and the 
quicker the molder lends a hand to im- 
proving it, output on it, the 


quicker will the machine be improved and 


and his 


equipped to lessen labor 
Opposition has brought out many im- 
provements to help introduce it, and the 


handy man, if intelligent and of pro- 
gressive nature, soon learns to operate 
the machine at a profit to his employer 


and himself 


MEN TRAINED TO Do One THING 


I visited one large foundry where all 
the work was made on machines, and 


saw molds made very quickly and nicely 
by men who had been taught to make that 
one particular pattern on that machine, or 


few patterns, and all they knew about 


the business they had learned there. The 
loss at times in bad castings was large, 
but the increased output at small labor 


ost made up for the breaking in the men 
as molders, although it took 
accustomed to the work 


time; and 


when they were 
they stayed, as they could make better 
pay there than elsewhere 


At the present time every effort is being 
made in the foundries to increase output 


at a lower cost, not through any reduc 


tion in wages, as wages have advanced, 
but by the introduction of new methods 
f doing the work, and arranging the 


work in such a manner as to obtain from 


skilled labor and machines the greatest 


utput 
With a large 


investment of capital it is 


R. 


H . 


not a question of first with the 


cost, as 
smaller foundries, but a question of what 


will the investment of certain capital pay ? 
Work 

An employer in an agricultural foundry 
was in favor of machines, but he had not 
the some he 


had on account of conditions 


SAVING ON AGRICULTURAL 


obtained best results from 
His fore- 
hand 


save 


him to get two 


that he would 


man prevailed on 
squeezers, agreeing 
of the 


and 


machines to him in 
when he got the 


would press up a 


the cost any 


event; machines 
fitted as he wished, he 
number of molds and let his employer see 
that he could do as he said 

When the machines were unpacked and 
set up, the same snap flask was used with 


pieces added on drag and cope to deepen 
them to allow for the pressing. Rests 
were put into the drag for the bottom 
board to rest on when the board was 
pressed into it, and the same matches 
were used as with hand work 


The molder had been paid 3 cents each 
to put up 75 molds a day, and at that time 
it was considered good pay in that part of 


the country. On the machine he put up 
100 molds at 2% cents, and his sand was 
cut up for him at a cost of 15 cents, 
whereas he had cut his own sand when 
making them at 3 cents This made the 
cost: 
By hand, 100 molds, 3 cents each $3.00 
By machine, 100 molds, 21% cents 
each 2.25 
0.75 
Cutting sand 0.15 
Saving per day 0.60 
295 days at 60 cents per day $177.00 
I machine delivered $20.00 
100 bottom boards 5.00 
Altering flask 1.00 
26.00 
Saving, after paving for machine 
and equipment $151.00 
In another case a molder was re ving 
$3 25 per day, and putting 10 nolds a 
day by hand, in each of which were two 
castings weighing from 18 to 25 


each, accord ng to s1z 


»f molding each casting 1614 
SPEED AND Poor CASTINGS 
[Two machines 


make the 


and a molder was put on each 


as oat of tune 
drag. and 1 ithe le cope, 


dav. These two molders put p 401 


P A LM ER 


per day, in wh 
making the ost 84% cents each 
But 
percentage of bad castings in each cas« 
I found, it did not. That where 
crease the speed of production there 1s 


I Where 


a greater liabilty of bad castings 
hand or 


1 


would the loss average the same 


you in 


up by 
the 


the molder, putting them 


rather without the aid of machine, 


had one bad casting when they came to be 
machined, the two molders at times would 


have eight Chis made the good ones on 


each, and 


; > 


the machine cost 91/36 cents 


molded without the aid of the machine, 
‘ents each 

How much 
machining was needed before it could be 
the were 
[This was one cut on a flat 


generally prop 


The question then arises, 


determined whether castings 
good or bad? 
surface, 4x5 inches when 
erly fitted for the ma 


yf fitting the patterns was not 


hine 

The cost 
over $60, and the castings were made by 
the thousands, while the machines were 
used for 


the flasks 


on the floor 


1 great variety of patterns, and 


machine, bench, and at times 


PoINTs TO CONSIDER 


The purchaser of a molding machine 
has to take into consideration the number 
of each of the several kinds of castings he 
thinks on the 


machine ; 


can be successfully made 
to what extent they are to be 
finished, and where; the cost of fitting 
patterns up for machine molding in the 
different for the different 
the liability of a pattern 
liability to loss when fitted 
and the best 


can get 


several ways 


machines, and 
to change: the 
conditions, 


under certain 


way to avoid it; which way he 
the greatest number of good castings, by 
having them rammed up by hand on one 
machine, or pressed up on another; the 
cost of equipment for the different ma 
chines as flasks, and foundry equipment 


in the wav of handling flasks and iron 


PERCENTAGE OF Loss 


In a foundry where everything is made 


by machine, I was informed by the man 


in charge that the bad castings ran up to 
20 per cent. at times, and that if they 
could get them down t 15 per cent they 
would be well pleased 


The castings varied in weight from 500 


pe unds to Soo p nds each, I did not see 
any molds blacked, as I remember, but all 
the larger molds were faced with a sea- 


oal facing. When taken into the cleaning 


room they were put through the tumbling 


barrels \ gentleman from another large 
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plant told me their loss was anywhere up 
to 30'per cent., but the large figures were 
where they were breaking in new men on 
the machines. When they were running 
smoothly it was in the neighborhood of 
15 per cent., but they might have a run of 
bad luck and have it mount up to more 


SELECTING A MACHINE 

Very often an employer will visit an- 
other foundry and, seeing a molding ma 
chine at work, become interested, and be 
told a wonderful story of what is being 
accomplished. With a heart full of envy 
for his fortunate neighbor he goes home, 
looks his work over, compares it in his 
mind with what he has seen and decides 
he will have some molding machines. He 
writes one of the firms engaged in the 
manufacture of molding machines: “I am 
going to put in a number of molding ma 
chines. Please send your man to see me.” 

With visions of orders, the molding- 
machine man walks into the office, and re 
ceives a welcome as the man who repre 
sents the machine that will help increase 
output and profits 

He is accompanied into the foundry to 
look the work over, and see if more of it 
could be made on the machines his firm 
manufactures 

He looks it overt 

“Oh, yes; that could be made on the 
machine —certainly—yes 

Sut every machine that is manufac 
tured calls for a change in that particu- 
lar pattern when it is used. There are 
never more than twelve of a kind, usually 
less. He looks over more patterns, but 
finds the amounts ordered did not come 
up to his expectations 

“Well, you have some patterns that you 
use a lot of? The only thing to do is to 
see how many of your people use in a 
year, and make in lots accordingly. You 
can save money.” 

“True, but do you take into considera 
tion the cost of storage where ground 
rent is so high?” 

Then he says good day, as he supposed 
conditions were different 


PAYING FOR EXPERIENCE 

I refer to this to show what the mold 
ing-machine man goes up against some- 
times. He is called to tell a man what 
kind of a machine to buy for molding cer- 
tain kinds of work. An employer wants 
a machine that will take the place of the 
molder as much as possible. His neigh 
bor has one and is beating him on his out 
put, and he wants to get there, too. But 
he does not always take into considera 
tion that the molding-machine man must 
have something to work on if he is to ad 
vise him intelligently, such as the amount 
of the output wanted of those particular 
kinds of castings, and the amounts and 
kinds of any other castings he may make 
in quantities, so in order to pick out a 


machine that is best to produce his class 


of work economically, with the least out- 
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lay for equipment for the machine. When 
the machine is set up, and ready for the 
molder to run it, he finds there is some- 
thing more to it 

A machine molder is’ hired, having 
worked at So and So’s. He finds the air 
pressure is different. He may find he is 
pressing the molds too hard and they blow 
in some cases; he presses them lighter on 
the cope side; they don’t blow, but they 
come dirty when they are machined. He 
looks the castings carefully over and finds 
they show that the mold is cut on the 
drag side where the iron enters the mold 
and strikes on the face. He is more care 
ful, uses his sand a little heavier, puts a 
little facing on where the iron strikes on 
the face, works in a little coarse sand, 
cools his iron down a little more, and he 
zets them all right 

The employer's neighbor has _ been 
through all of this fun of starting ma 
chines. It is the usual experience that 
when a new thing is started, difficulties 
have to be met and overcome. His neigh- 
bor showed him what he was then doing 


but did not give him all of 


success fitits 
his experience while getting everything to 
run right. He let him pay for his ex- 
perience, as he paid for his. Had he given 
it freely it would not have been appre- 
ciated 

The old hand squeezer has turned out, 
and is today turning out, lots of good 
work where compressed air is used, but 
with the compressed-air machine, larger 
work may be handled and, as the operator 
gets more familiar with his machine, he 
can give his employer better and more 
work with a proportionate decrease in bad 
castings. There are many little tricks that 
machine molders resort to, to overcome 
some of the difficulties attending the suc 
cessful operation of the machine 


STRIPPING PLATE AND VIBRATOR 

With a stripping-plate machine it is 
costly to fit up to make castings on it, as 
the work must be accurate to have it work 
successfully. A good man is required and 
it takes time 

In order to do away with the stripping 
plate as much as possible, and also to help 
it, the vibrator was introduced. In some 
patterns with deep pockets it was hard to 
get a good lift, or draw the pattern. With 
the vibrator in use the same result is ob- 
tained as when the molder draws the pat- 
tern with one hand and raps it with the 
other, or has someone to rap it for him: 
a jar is given to the pattern. 

On some of the larger stripping-plate 
machines, the mold ie rammed up by 
hand, and the pattern is drawn down 
through a stripping plate by a hand lever. 
Before starting to draw the pattern the 
vibrator is started, the lever which con- 
trols the pattern thrown down and out 
glides the pattern, leaving the mold in 
perfect condition. On the compressed-air 
squeezer machine a lever is pressed by the 
knee, thus leaving the hands free for the 
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molder to handle either cope or draw his 
pattern. In all cases the whbrator is fast- 
ened to the part of the machine to which 
the pattern is attached, in order to give it 
the jar, or vibration. 


MoLpinG SMALL PULLEYS 


Some pulleys were mounted on a 
board, and were to be pressed up on a 
machine using compressed air, in snap 
flasks. The pulleys were some 3 inches in 
diameter on the inside of rim and perhaps 
6 inches face with hub extending part way 
up in the cope, and down in the drag. 

In using the board the molder parted 
his flask, and placed the board in the joint 
of the flask, then, placing it on the ma 
chine, pressed up his drag, rolled it over, 
and pressed his cope, started his vibrator, 
lifted off his cope and, starting .his vi 
brator again, drew the pattern 

When the molds were poured, the tron 
did not lie to the top of the rim of the 
pulley, as it was pressed too hard. The 
molder then scooped out a little sand over 
each pulley, so the sand over the pulleys 
would not be pressed as hard, vented the 
cope and nowel, worked in some coars¢ 
sand, and they did better. But the loss 
would be too large in the foundry and 
when they came to be machined 

Another pulley of the same style and 
nearly the same size was fitted to go on a 
machine where the mold was rammed by 
hand and the pattern drawn down 
through a stripping plate. This gave good 
results in the foundry and when ma- 


chined 


PREVENTING Motps BURSTING 

In pouring snap flasks it is hard to 
choke up the gate to a mold _ without 
bursting the iron out the sides of the 
mold, unless there is an iron band 
rammed up in the mold at the same time, 
and left there when the flask is removed, 
or a properly fitting slip, as it is termed, 
put around the outside of the mold before 
pouring. Bands are often made of thi: 
wrought metal, which look very nice, and 
are gotten up cheaply, but are found 
worthless when used, as they have no 
stiffness, and spring and let the iron burst 
through the sides of the mold when the 
pressure comes on them. The old-fash- 
ioned cast-iron band with a lip cast around 
the inside to give it stiffness proves itself 
much more acceptable to the practical 
molder 


FLasks Too LiGHt 

A firm in the East had taken a con- 
tract for a large amount of agricultural 
castings; they decided to put in machines 
A man was sent to several leading firms 
to see how they were fitted up to do the 
work. Machines were bought, flasks 
made, and patterns fitted up. The ma- 
chines were started, and the fun com- 
menced. Pouring was a succession of 
“run outs.” The flasks had been made 


light to be easy to handle, close to the 

















April 4, 1907 


pattern to do away with ramming np too 
much sand; but parts of the casting weuld 
come heavy even when the iron did not 
run out on account of the flask giving to 
the strain. 

Not the machine’s. 
the 


Whose fault was it? 
the fault of 
signed the equipment for the machines. I 


It was man who de- 
called on him one day, and as we stood 
talking on foundry practice I asked him 
if those flasks were not a little light. He 
acknowledged big mistake in 
the flasks, that they were too light and too 


making a 


near the pattern, and said he was paying 
Flasks 
extremely to 

The design of the flask and dis- 


for it in spoiled castings need 


not be so heavy obtain 
strength. 
tribution of the metal sooner or later tell 
their own story 


The equipment for tempering sand and 


for handling it to the machines is at 
tracting a great deal of attention in the 
large modern foundries. In one of them 
the larger flasks, rammed up on the ma 
chines are shaken out or dumped on or 
near gratings in the floor, so the sand 
falls into the cellar. It is there tempered 
and then raised to a bench near the 
molder. whose helper shovels it nto the 
flask The molds are handled by small 
electric traveling cranes over each floor 
When ready to pour, the iron is brought 


cown the gangway, taken by these cranes, 
sp cial 
At 


shaken out by 


and poured by certain men whos¢ 


business it is to pour the molds 


the proper time they art 


another and castings are run 


gang, 


the cleaning room by another. Each 


men has its certain part to perform, 
and the molders are molding all day. All 
foundries cannot fit up in such an elabor 
ate way, as their output of any particular 


kinds of castings would not warrant it 


PHE Roiit-over AILACHINE 
On th her hand, there is a machin 
bein argely introduced at the present 
time, called a “Roll-over” machine, which 
gives promise of much in the hands of a 


it is claimed the equipment 
The ma 


hat it 


good man, and 


called for need not be elaborate 


chine is so arranged on wheels t 
moved back and forth on the floor 
put 


cna 


can he 


If a number of overhead tracks are 


up with trolley and high-speed 


block, and one of each of these machines 
one hav 


the 


is placed at the respective ends, 


rammed on it and 


and the parts of the flasks 


ing the drag up 
other the cope, 
handled this 


machines, 


in way from the respective 


the labor cost can be decreased 


snd quite a large flask used on the ma 
chine at a reasonable cost for equipment. 

The board on which the pattern is 
mounted is placed on the machine with 
the drag and the mold is rammed. The 
pattern I saw used contained a large 
number of very thin green-sand cores. 
The molder riddled some sand into a 


heap and, taking it in his hand, threw it 
into the pattern, thus ramming up the 
pockets as any molder would do in such 
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a case. He then shoveled in the sand and 
rammed up the mold by hand with a ram 


should the flask 


38x16 inches did it in good shape, 


mer. | say was some 


He 
and it wouid send joy to the heart of any 
rammed 


employer of labor to see molds 


up as fast, and to see men working as 
that man did. The bottom board was 
rubbed down so it bore on the flask, 
clamped on to the pattern board and 
rolled over. The clamps were removed, 
the pattern given a good rapping with a 
heavy mallet, and a piece of gas pipe 
slipped on to the lever that was to draw 


vibrator was then set in 
to the 


the pattern. The 


motion, the lever draw pattern 


pressed down, and the pattern glided up 
a perfect mold 
all that could 


out of the mold, leaving 
As an exhibition it was fine, 
be asked 

But I kept thinking. If a 
that 


man molded 
kind that 
have sell 


Was 


in 
to 
| hers 


ip a lot of castings of 
would he 


ined up 


way, how many 


when they were cl 


no special reason for this, only I have 


seen a lot of things that experimentally 


looked 


Dit 


very fair, 


them into practice it took quit 


ialf and 


mold, 
he iv\ saving witl ine 


pat 


cent., 


and others 25 pet 


vwoard 1s 
rolled 
supports, ut mn 


“1eats ), n which cast wive 


your patterns all the dr 


is any working of the gu posts 


machine or other parts will be multiplied 


of the ind 


Don't 


t the far side patterns, may 


rouble as the parts wear use 


h oil. The fine dust in a foundry and 


as good as emery for causing 


just 


One point that commends the 


small foundry 


man S 1s 


Id at ce 


patterns 


machine to 


idaptability to cover quite a m- 


paratively small ind 


expense, in 


equipment 


Motpinc MACHINES IN GENERAI 


In looking over molding machines I 
find: The deeper the pattern the larger 
and more intricate the machine \ ma- 


chine is profitable on which the pattern is 


rammed up by hand in the flask and 


40! 
drawn down through a. stripping plate, 
where output will warrant equipment; the 


shallower and plainer the pattern, the less 


trouble to mold, if pressed up on a ma 
chine using compressed air or hand 
power 

In using the first, the molder is needed 
more particularly, not for patching the 
molds on account of their being broken 


} 


in drawing the pattern, as the pattern can 


be made to leave the mold in perfect con- 
dition, but because of his general knowl- 
edge of how the mold should be con- 
structed, f how hard it should’ be 
rammed in certain parts to withstand the 
strain, and how soft in other parts to 
allow the tron to he to the sand, of how 
and where it should be vented, of secur 
ing here and thers 
Molders are more observan many 
employers give them credit ft Ing 
they watch each other closely and profit 
ry the wn and h othe Ss mistake 
IMPROVING THE MACHINI 
It is I l i | < 
ve tl k t] nolder lends a hand 
| ] 1 ] l 1 nd 
put t Ww « ke tw P| 
dy y | h | wledge 
a v t} | | ( Wa 
( ) | \ | ssl ly 
| lapted to 
‘ p \ 1 \\ k l 
hu \ ] ( i il le 
I ist g 
l he ndry i n 
§ ! , Wy . 
] ; 1 
d ] ws th Dp rf 
, ¥ g to a r 
xten d t the 
W he ’ ) } ’ 
nolding it wil 1 nixing 
{ d } uy l Tppriy 1 
nachi p ind push it 
he molds wil i d ere 
S some ] (i | I the I se 
the 1 tow wi Sé ire t tor pour 
ny 1 he I d v nN hine in the fu re 
“ ve looked differently from what it 
s day \s ypetition has improved 
tiie | I mery in he pa if 
will do with ling machinery with 
equipment Pa id) iv flask ind the 
melted iron, and in the future the ma 
chine molder will take a higher place in 
foundry pra 
Extensive improvements are to be made 


at the port of Dover, the nearest port in 
to 
to 


England the coast of France It is 


proposed construct a new triangular 
pier 1500 feet at the base and 4oo feet at 
the apex. When the works are completed 
Dover hopes to be able to compete suc- 
with Plymouth, 
and Liverpool for the trans-Atlantic traf- 
The time occupied in traveling by 


now 


cessfully Southampton, 
fic. 
railway from Dover to London is 
about 105 minutes. 
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From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE 


Obtaining “Machinists under 
’ False Prentenses 


1 am afraid Frank C. Hudson has been 
a little too ready to jump at conclusions, 
on page 422. I admit that the wage ($80) 
is high, higher than I have so far received, 
but | still 30 


“bowed, gray-headed, efficient” age and 


have years to go to the 
may yet land an $80 job 

\fter a find 
that the statements made by the Tribune 
The Hot Air Drill Company 
put me on the track of these high-paid 
men and while I am not at liberty to’men 


thorough investigation I 


are true 


\ 


HI 
2 (gy 


ce) 
(el) (M) 


Si) 


a) 





FIG. I AN IMPRESSIONIST PICTURE OI 


MR. BLANK 


tion any names, I can give the outline of 
wonderful cost-reducing, wage 


Within 


York, surrounded 


the most 
increasing system ever devised 
run of New 
by beautiful grounds, is to be found the 
the Blank 
Company, makers of timeless time locks. 
man of 
strik 
him for the 


10 hours’ 


factory of Manufacturing 


General Manager Blank is a 


probably 35 years of age, of 
ng appearance Seeing 
first time, one is overwhelmed with won 
der that such a small body can support 
such a head. Pivoted on his shoulders like 


one of those gigantic rocking stones one 


sees pictures of, is an enormous five 
story-and-attic brain box. As he spoke t 
me he sat at his flat-top desk, with his 
titanic head leaning on his left hand 


while the index finger of his right hand 
rested lightly on his massive forehead, 
thus suggesting an excellent imitation of a 


man thinking. 


PAY 


FOR 


“You must understand that this system 
is indirectly the outcome of my studies of 








VIEW OF $80 MAN 


FIG. 2 


FRONT 


Tyndall and Haeckel at 


Darwin, Huxley, 


college. You are probably familiar with 
what they say on the subject of natural 
selection, how the strong mate with the 


strong and beget a strong race and so on 


That is ‘natural selection ;’ my system I at 


first termed ‘supernatural selection, but, 
lest scoffers might hint that I was in 
league with the powers of darkness, | 


have since modified the name and I now 
style it ‘unnatural selection.’ 

“Lhe principle of unnatural selection is 
to select the men not only on account of 
their mechanical training, but also because 


»f their physical fitness for the work they 


ire to perform. Thus, to run punch 
presses we select men who are without 
hands, either by accident or birth. These 
we supply (during working hours only 


with good, serviceable artificial hands. In 


this way we avoid paying damages, for 






Si 





ELEVATION OF 


SIDE AND REAR 


PIG 3 
$80 MEN 
] 


artincial finger or nand 


a man gets an 


nipped off in a press it’s the company’s 
hand that suffers. 


men are unable to find employment out- 


These handless handy 


USEFUL 


IDEAS 


side of our shops and consequently we 
can get them at our own price, while at 
the same time we pay them wages they 
could not earn elsewhere 

“The idea first occurred to me while I 
foreman of the assembling depart- 
ment. In this work, which I will show 
vou later, the men sit at benches and have 
to stoop over. It occurred to me one day 
that 500 assemblers usual force) 
wasting say five minutes (and that is a 
in the actual 
acts of straightening up in their seats and 


Was 


(our 


very small estimate) a day, 


stooping over into working position again, 


losing 41 hours that ought to be 





FIG. 4. A SLIDING FIT 


‘That 1 a brilliant idea struck me; 
next day I advertised and the day after | 
had 10 hunchbacks, who couldn’t straighten 
up if they wanted to, working at the as- 
sembling benches 

“With start it was not long 
before I had all the old men replaced by 
men afflicted with curvature of the spine, 
though why it should be called an ‘afflic- 
cannot understand, for in this fac- 
‘ry it’s a positive boon to be some sort 
physically norma! 


these as a 


ion’ | 


a cripple, the only 


men being the two handy men who oil 
the shafting and even these were chosen 
because of their abnormal height and 


readily oil bearings 9 feet 


from the floor. 


reach; they 


“But to get back to my special pride, the 
issembling room. Among the hunchbacks 
I had working under me was a man af- 
flicted (how I detest that word) with 
strabismus, vou understand what I mean, 
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know 


watch me with one eye 


ld 


man coul 


1 to his 


cock-eye, you This 


and atten 


work with the other. It was wonderful. 
Ah, how I have envied that man the 
spasms he had as an infant, which 


stretched those muscles 
“| called 


1e office 
and told him that while | 
] 


admired and en 


him into tl me day 


vied his ability to watch me and attend 


one and the same time, it 


double 


to his work at 
for him to earn 


would be 


11 
p ssrple 





FIG. 5. SCENE IN THE BOR(E)ING 
DEPARTMENT 
wages by keeping his idle eye on another 
lock and assemble two locks at on 


“He told me he tried to do so many 


times, but was handicapped by not being 
ambidextrous. This hint dropped so in 
nocently lost him his job and perfected 
my system. I advertised. Oh, ves, 1 am 
a great believer in advertising and also in 


What! don’t know 
Don't 
at so much a 
headed 
buyers, etc., etc 
lvertised for ambidextrous, cross-ev 


and I 


what I mean by 
you can buy lists 


Hunchbacks, bald 


cripples, wild-cat oil-stock 


you know 
name ? 
people, 

: anything, anything 
da 
hunchbacks, 
market 

“My 250 cross-eyed, hunchbacked, 
bidextrous assemblers take 
} 


hat my 500 sound men 


have cornered 


up just fa 
used to 


ut more work, earn on 


+ 
the 


space t 
do; they turn 


louble 


ess 


average pay, while we sell lock 


now for money and make bigge: 


profits than we used to 


still developing 


Oh, ves, we 
selection! 


‘unnatural 


other departments where it has not reac 


the perfection that it has in the assem 
bling room we have dentists in 
th geal itting department N 

while it is true iS you. say that 
babies cut teeth at a very early ig wi 


have yet to discover a way to utilize this 


phenomenon. In the drilling department 
we have discharged soldiers Oh, ves, 
th soldier, too, but not with us. My 
ther has three epileptics in the grind 
g department, endeavoring to obtain a 
curate fits by new and original means 


One 1s working on a grease: 
the sliding nts are leveloped Wi are 
filling our boring department with met 
work.” 


me through 


ly suited for the 
Blank then took 

Fig. 1 shows an “impressionist” 
portrait of Mr. Blank, 


him while he was tell 


works 
which I 
ling me of 


ural selection.” Fig. 2 shows front vie 
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and Fig. 3, side and rear elevations ot 
high-priced, cock-eyed, 

hunchback assemblers in action 
are the $80 men referred to in 


ambidextrous, 


These 


une, which called forth the article by Mr 


Fig. 4 shows the production of 


Hudson 


a sliding fit. Fig. 5 shows an “eminently 


suitable man” 1 


the bor(e)ing depart 


ment DINXII 





The Evolution of a Tapping 
Operation 


The three sketches shown rept ent th 





jigmakers’ efforts to find a quick and sat 


isfactory way to tap the zinc nut which is 
shown full size The nuts were to be 
made in large quantities 

The first attempt was by means of a 


spring chuck in the tapping fixture, Fig. 1, 


which was used on a vertical-spindle tap 
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Ireely, the 


With the leit 


yf its screw feed so as to slide 


yperation was as follows 

hand in position to close chuck, the right 
hand picks up and inserts a nut and then 
grips the nurled end of the chuck and 
pushes ahead until the tap passes through 
the nut, when the chuck is released and 
returned to tl first position by both 
hands, the nut remaining on the shank of 
the tap, at which the right hand is 
tr eg iga The tapping is con 

L—————c-> 
a on = — 


Kaurle! 

















ping machine \ spring knock-out, not —_ 

ESSI ETHOD 
shown, was used for ejecting the nut 
This method was very slow, and _ th ip shank its f whe 
chuck gave much trouble by clogging he la stopped ar luts slipped 
with chips tt shank t ‘ 

As some more productive way became It was this ess i sing both 
necessary, it was decided to utilize an ola hands t ipping and _ reversing that 
Fox lathe for the purpose, and the device iused t ne 1 to be abandoned and 
in Fig. 2, was mad [his is a spring the fix Fig lesigned here were 
chuck of special shape, provided with a l . s such as th huck fill 

Cr) 
%, 10 Ta | 
ett C 
I Work 
{ _, 
? 
| ' 
if 
’ 
1 des ‘Thad 
agate 
So & i \ 
Lif indie \ 
1 f 
Y -~ : 
- i 
y y > 
FIG. 3. THE SUCCESS! FI 
taper shank to fit tail spindle and closed g up witl ips, which were not easy to 
upon the work by means of the hinged remove, and the necessity o! having a 


+h the 


handles a a. The tap was made wit! 


shank as long as the lathe would accom 
modate, the end of the shank milled with 
three V-shaped grooves for about an 

and held securely by a turn of the hand 
in a No. 2 Almond drill chuck in the live 


spindle, the chuck jaws fitting 


+} + 


tap 


After the tail 


shank 


spindle had 


grooves in 


been relieved 


tire with 


the handles 


y yf ne 


[he tail spindle of the lathe was of 


squa s that t last fixture was 
mad cla ) ) the end of the 
spindle e bod his fixture was o: 
" and ivoid the labor of 
king le in the end of it, a 
hole w newhat larger than the 
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diagonal of the square. Next, two pieces 
of steel were roughly shaped to semi- 
circular section, and a go-degree V planed 
in the flat side, and then clamped onto 
the spindle and the outside turned to fit 
the bore of the fixture, which was split 
and clainped to the spindle by the screw 
a, 

The front part of the body was planed 
away, as shown in the sketch, and fitted 


with the hinged piece b, side plates ¢ ¢, 
d and link e, so that raising the lever 


. 


lever 








au . 
T ogie in 
[ st Lron Shoe 
= —— Steg 
K K 
l 2 iY : ) 
KOTi 
2 r \ \ 
‘ s sls 
( 
t 
HE GANG I 
would swing up the piece n its hing 
pin f and open up in front 
\fter b ny fitted prope ly the WhO ie 
" Jaced in future working pos 
ind centered by the tool in the hea 
| la ward chucked in the 1 
t Lup by Ms center, and iored by hn 
; hing l red t in the re 
ot } Ww for iran he bust 
ie s hardened l anv form of smail 
! pped in the fixture by mak 
! eb g to suit, the two halves b 
iw held in by screws he side plates 
iW is at ind the o>long hotk 
} Iso w ked I » allow the chips an 
easv egress lhe s p > prevents the link 
from passing over the center 
In operation the right hand remain 
holding th ipturned end of lever d, the 
lever is raised, a nut inserted by the let 
hand, the lever is pressed down, clamping 
the nut, and the fixture ts pushed ahead 
by the right hand, which, as soon as t! 
nut is tapped, raises the lever and draws 
hack the fixture for another nut 
The same tap was used with No. 2 and 
No. 3 fixtures, so that each hand _ per- 
forms a separate function instead of both 


and 


being required, as with the methods 1 
2. Another gain is that a handful of nuts 
left and 


thumb and finger ready 


may be picked up by the hand 
one selected by 
to insert, while the tapping and reversing 
is being done by the right. By the pre- 
vious methods each nut must be picked 
up singly, during which time the machine 


and other hand were idle. 
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\s 
of these fixtures in turn, his 
taken 


method 


the same small boy 
output 
to indicate the merit of 


With the 
work 


be 


first fixture the 


day's was about 12 gross in 


hours; with the second, about 20 


and with the last one, about 43 gross. 


The same price obtained with first and 


second fixtures, while with No. 3 it was 
reduced 40 per cent. per gross 
RayMoND GRANT 

















operated each 
may 
each 
best 

10 


gr SS . 
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Referring to Figs. 6, 7 and 8 you will 
notice the construction of the die and 
punches. Fig. 8 is a plan of the gang die; 
Fig. 7 is a side elevation of the die, and 
Fig. 6 is a side view of the gang of 
punches. In using this die, the steel rib- 
bon was fed to the die from the left. 


There are no pilots or stops on this die. 
The steel was fed to the die by means of 
friction- 


a very accurate automatic-roller 


feed mechanism. iefogre building the die 
it was necessary to do some experiment- 
ing. After concluding my expei:ments | 
was in possession of the following data: 

| knew that 
stock 


as in the neutral station 2, 


before operation 3, Fig. I, 


the must be aslitted on either side, 
thus giving the 
stock ample opportunity to be drawn into 
the also 


be 


die without undue resistance. | 


knew then what the distance should 


from the center of one station to the cen- 
ter of the next. 

It will be noticed, en referring to Figs. 
7 and &, that of 


being made in one 1iece with the several 


the die proper, instead 


operations thereon, is composed of several 


pieces of tool steel 2!] accurately fitted to 
gether and securely held endwise by being 
at 


recessed into the dite shoe, shown 


Y, Fig. 7 


/ 


as 
hese pieces of tool steel were 


laid out separately, screw holes drilled 


and tapped, also dowel-pin holes drilled 


Then the pieces were machined and fin- 


ished Be fore 


hardening and tempering, 


the center 


lines, both crosswise and length 

















‘ h FIG. 7 
T \ 
\ Bet (5 7J \E —— \ 
§(0 f( i( He 
: | : im os 
NCH AND DI 
\ f 
\ / 
/ /_») 
I Neutra! y 
Station FIG 
FIG 
| 
| | 
Ly 
F1G.3 
rHE 
A Gang Die for Making a 
Ferrule 
The product required is called a ferrule 
igs. 4 and 5 show the plan and elevation 


of the ferrule, and Fig 3 shows it driven, 
sharp edge first, into the wooden spool or 
bobbin. The end wings form receptacles 
for drivers, by which the bobbin or spool 
1 and 2 are shown the 


teel the 


is turned. In Figs 


ribbon of drawing and several 


operations as they progress from the first 


to the last station ot the gang die. 


of 
sembling and proving the measurements 


1 FIG. 


FIG. 5 


WORK 


wise, were delicately prick punched, so 
that they could be located after tempering. 

When planing the blanks, they were left 
wider than finished size to allow for con- 
traction in hardening, 


width. 


also for grinding to 
proper After tempering, the sev 
eral pieces were ground on the edges until 
the each 


line. 


width, also 
the 


Having ground each plate to proper width, 


they were proper 


cdge equidistant trom center 
it was only necessary to make the recess 
it the complete length 


After as- 


in the die shoe to 


all the parts assembled. 
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from the center of one plate to the center 
of the next plate, and so on throughout 
the seven stations, it was only necessary 
to drill through the several screw 


ROW 
and dowel-pin holes, already in the tem 
pered plates, into the cast-iron die shoe, 
using the tempered plates as jigs. Hav 


ing all the holes in the die shoe, the tem- 
pered plates were removed and the holes 
in the shoe finished. The holes were also 


cut through the shoe to allow escape for 








AMERICAN MACHINIST 


Mistakes Due to the Abbreviated 


Drawing of Screw Threads 


Referring to recent articles on the re 
duction of work, Fig. 1 
shows the drawing of a screw, the thread 


drawing-room 


being shown by two double rows of dotted 
lines 

This method was followed by a drafts 
man and, after the work was completed, 





the scrap from the stations 1, 6 and 7. the piece of work was sent to the drawing 
\fter finishing all the holes in the shoe, room to be modified to suit new work 
> | 
| 
omy 
, o}-% Tap 16 This 
. ver Ie 
_t : 
Peper, * 
——— 
FIG.! 
, leas ! 
tf - \ 
bi 
=» -€ itl 
Laie 
—— eI { 
FIG. 3 . 
HE RIGI \NI HE WRONG WAY F SHOWIN \ HRI s 
¢ dle plates were placed. All the bind When the screw w emoved it was 
mw screws and dowel pins were put in found to b an le wi | ae 
ce and the die was tinished Fig. 3 shows thi wing of ¢ mad 
ame next t he n the same lines. that is. with the ible 


The gang of punches « 


the several punch 


les tor receiving the 
ianks having been accurately located, 
e holes were indizated and bored in the 
( The punch blanks having been 
rned to tit the h s in the holder, the 
ces of punches 3, 4 and 5. Fig. 6, were 
urately layed out to the shape of thei 
veral dies, also to the size of die minus 
suble thickness ot the ribbor steel | he 
meches were then milled to size and 
ape in the dividing head of the milling 
achine Plate 6, Fig. 7, 1s recessed up 
from the bottom -ide A thin die PD 
ig. 7, is inserted This die is for punch 
ng out the bottom of form 6, Fig. 2 
The next operation, at station 7, blanks 
ut the complet: rrule, open top and 
‘ttom, as shown in Figs. 4 and 5. The 
punch marked SP is the slittmg punch 
vhich works in station 1, Fig. 8 Che 
punches marked P are the two drawing 


punches 3? and 4, and the stamping punch 
s. The punch marked P P is the piercing 


punch, which punches out the bottom of 
he form, and B P is the blanking punch, 
which punches out the finished ferrule 


The ferrule then drops through the die 
False bottom plates fitted 
,jand 5. Pins KKK 


Fig. 7, passing through the shoe from be 


ind shoe are 


into the stations 3, 
low, are tapped into these plates. These 
false plates serve as bottom striking plates 
and also as knockouts. Referring to Fig 
6. H H, etc., are drift holes and the plates 
marked 7 S are str.ke plates. 

G. H. Warp. 
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necessary to show threads dotted they 


should be represented as in Fig. 4 





Fitting a Hardened and Threaded 
Plug 


In making a jig a short time ago, I 
needed a hardened and threaded plug to 
fit a hole that was tapped 2 neh 14 
thread. In making the plug, | allowed 


three-thousandths of an inch for swelling 


of the steel in hardening, as that seemed 
to be about the amount that that particu 
lar brand of steel needed Nevertheless 
after hardening, | found that the plug 
couldn't be persuaded to go into the 
tapped holk Not having a larger tap, I 
took a piece of three-quarter square brass 
and put it im my tool post and, using the 


2'2, fourteen-thread tap as a hob, made a 

brass lap in the form of a chaser Chen 

| put the hardened plug between centers 
nd, using a little flour of emery on my 
rass prec q uckly reduced thx plug to 
e proper siz he brass lap. being the 
aT pitcl the plug, tinished = th 
read ly and evenly 1 mad 

t that « nt be bettered | \ 


Drilling Rod Ends 


ye and reaming bosses n 
cal re t herewith shown has 
1 \ | Y piece D 1 

















1B 

RILLING 

rows of dotted lines with additional lines 
showing the direction f the threads 
When the machine came to be assembled, 


it was found that square threads had been 
cut on the bolts 

The correct of 
screw threads is shown in Fig. 2, and when 


method representing 














RO »> 
eld) between bushing f and B re 
cessed to t. Bushing 4 is threaded 
nd with a spanner wrench 1S 
screwed down to hold the work in place; 


which is 
permitting the 
A pin E in the 


it also receives the bushing ( 


removed after drilling, 


reamer to pass in freely 








{QO 


from 
GERALD 


cast-iron base prevents the work 


Swinging around 


A Tool-buying Club 





Seeing some men continually borrowing 


others’ tools in our tool room aroused the 


attention of J. Selander, the tool-room 


foreman. Being a man of good inventive 
ability, he proved himself equal to solving 
this the 


Tool Club, this happening in the shops of 


problem by organizing Empire 
the Empire Cream Separator Company 
He saw by studying the men that they 


would make good mechanics if they had 


the proper tools te work with; but all 
men are not good savers, so one afternoon 
he suggested the club to the “boys.” The 


idea was heartily accepted and needed no 


second motion to set it going. Twelve 
men iunmediately placed themselves on 
the list as members. Each member that 
joins pays in 50 cents per week, and 12 
slips were numbered from I up and put 
in a hat Chen each member drew and 
the man drawing No. 1 got the money the 


first Saturday, it being arranged so that 
each week some member gets the whole 
amount, in this case $6 No. 2 gets his 


the following Saturday, and so on until 





Section of Special 





Section of Special 


(Arm at Rim Lim B-B 


the series runs out Then a new lot of 


slips is made and another drawing made 


Each member binds himself when he 
joins, by signing the rules of the club, to 
use the money for the purchase of tools 
only Should a member “get through” 
betore he 1s bene! ted, he has the choice 


of paying the balance to get his selection 
or to withdraw what is due him. If he 
has already benefited but has not paid up 
tully, he must either pay up or give up 
his tools and withdraw what he has paid 


his scheme enables men to buy microm 


eters or pretty expensive tools without 
realizing the cost by paying the whole 
amount at once Che firm likewise is 
benefited, because the men, having their 
own tools, do not have to borrow from 
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others, thereby wasting the company's 


good time 


This scheme appealed to me so strongly 


that I thought other readers of the 
AMERICAN MACHINIST might be _inter- 
ested CarRL ARMERDING 





Fly-wheel Joints 





[wo weeks ago there was an interest- 
the AMERICAN MACHINISi 
on the strength of fly-wheel joints. You 


exhibited a design which, with square-rim 


ing article in 


rf approximately square-rimmed wheels, 
is very efficient. 
Unfortunately, this does not solve the 


he most 


problem, as the wheels that give t 
trouble and are most dangerous 
wide-face but thin-rimmed belt fly-wheels 

The thin itself a 


langer, as it has no strength to resist th 


are the 


rim is of source of 
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Lubricant for Screw-machine 


Work 


In mixing soap water for a lot of au- 
tomatic screw machines using soft ma- 
chine steel for making bicycle cones and 
nuts, a few years ago, I had trouble with 





the mixture caking up and clogging the 
pipes; and where a pipe feeding water on 
to a tool clogged, it meant a burnt form- 
ing tool and a lot of extra grinding. The 
cutting preparation that was bought was 
as bad as our own, and I[ began exper: 
menting. Now it had been the practice 
in fixing up our soap water to take a 
bucket of lard oil, add 
of potash, boil it and then put it in the 
tank add till 
and felt slippery, like wet borax 

the 


follows 


about half a can 
it looked right 
After 


right 


and water 
trouble [ hit 
[he 


lo each barrel of 


considerable upon 


mixture formula is as 


water, add two buckets 


\ 
o \ J | Pa 











“l Tia 
Tur 
144 






Pattern 
fferent! 


All sizes wiven are 
marked d 


where 


f 

DOUBLE ARMS AT FLY-WHEEL JOINT 
lateral pull of the arms. When a joint is 
placed midway between two arms in 4a 


‘ 
increases the dau 
could be de 


as efficient as that 


split wheel it greatly 


ger of rupture. If a joint 


signed for these wheels 
described by you, would meet a long- 


felt want 


[t has been our practice the last two 


vears on wheels of this type to use doub! 
arms at the joint, as shown in illustration 
Chis eliminates a good deal of the diffi 
culty with wide-face wheels, but does not 
vercome it entirely. When wheels have 
exceedingly wide face we make two 
wheels and bolt them together, breaking 


joints 


J. B. Stanwoop, 
Vice-president and Engineer of the Hous 
1 & Gamble Company 


yn, Stanwo 











‘ 
A 
s 
li ; 
J 
of lard oil and one can of Babbitt’s 


lye 
tank cold and let 
The result is a 
creamy colored and feeling mixture that 


(potash) ; 
} 


he pump do the mixing 


put it in the 


¢ 
t 


keeps the tools cool and clean and does 
When 
soap water begins to look thin and 
watery or feel gritty, add a bucket of lard 


il and of the 


not cake or clog pipes or 


the 


pump 


half a can lve; and if it 


right in an hour, add some more. 


If it gets too thick, 


isn't all 


add cold water (never 


hot under any circumstances) and you'll 
never have trouble with clogged pipes 


I ran this mixture for two years in pipes 
that were really too small, but which the 
management refused to change, and never 
had one clog after I began using it 
EV 
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A Drill Jig for Knuckle Joints 


That knuckle 


drill jig for 
joints described at page 286 is rather 


English 
ex- 
pensive for such simple work. If I had 
that should finish the 


bottom of the fork to an even depth, and 


piece to make | 


then use the surface e (see drawing) in 


my jig for location one way, and th 





screw the other 


end of the way, acting o1 
surface d pressing agai 


The English 
parts, 


sf 
tf 


jig body is composed of 


five two nurled screws, and six 
fillister-head s 


unlucky 


cording to 


rews, or 13 parts—just th 
number My jig, which is ac 
(American practice, is in on 


marked, and | 


screw c, and two bushings 


1 , 
single piece, finished as 


have one 


and 6, or four pieces all told 


1 am sure that this design of jig w 


be considerably cheaper, just as easy t 


keep clean, and will do as accurate work 


*~ 


as can be wished for GI 





A Small Eccentric Boring Tool 





Here is a small eccentric boring tool 


hole at any 


to enlarge or “chamber” a 


a ave o 
{ 
. hw 3S 
> , 
; 
ar 5B Czy 
een he Ch 
= 
FIG. I. SMALL ECCENTRIC BORIN ” 
tistance in from the surtace [his is for 


small work which must be accurate, as in 
jig work 
As will be 


inch out of center with th 


seen the tool holder B 1s 
bored 1/16 


that half a turn 


outside so 
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Pilot Wheel with Telescopic 


Arms 


throw of ' inch. It can be turned to the 
desired point and locked by the set screw 
C. All dimensions are shown and it has 
been found very handy in our work 
James BENNETT I recently had a quantity of heavy drill 





Hardening a Counterbore ‘ | 


said 


As a further illustra 


It has been well 


s good practice ¢ 
tion, if one were needed, of the truth 


the assertion, the following might serv: 


somebody som me 


In a certain factory where a large nun ma 
ber of counterbores were used, so ma) 

were regularly broken that it became not yr x 

} ie ae” | 

mnly a muisat mut a serious ma \ | 

; ‘ 

‘xpens When the junior partner me Ws 

fr he univ met % pt 











ba k ; m thy 1 ersity he ne yooh tts ) 
n and juered whethe } ’ 
‘ \ ) ) \THIE 
een taught to “think correctly would be 
hard to say, but in this case he reasoned) poy i have 
from cause to effe ger arms ) wheel, I could get 
He easoned that the p ta l g 9 speed = ’ 
. , : 
ft é sunter SI d ) i 2 t t ) iv\ in 
lis 1 eq il wut me-elg tT at Kal " j wing ie 
. : 1 a 2 § : 
4 red W si il space etw a oT the i is 
1 i 5 WV i \ | y. I 1 
t 2 with $ i i 
v 1 ha come this 
} th ) . ling il whi 1 
Se Fala ll t side of th 
~ \ 
\ 7A E | i scopic arms o 
\ — and ght they would 
+ | } 
\ k b i g, solid arms; als 
. = ’ . : , 
h would ) es h in the way 
HARDENING A COUNTERBO - 
Fig ; section of t ved, showing 
ting lge, and all the rest soft it how the telescop arms in their normal po 
» get the dividing line between the hard ti 
ind soft portions as narrow as possible 
. HI Were \IApe 
Was a pt yplem 
He evolved a tl ry in hardening g. < Snov tion ne 
| stration 1s shown a shallow uli 1 ne ide int same man 
pan having the front side partly brok 
iwa » show the water and a n . 
b ir eing que ched. he wat ‘ ” e 
ndicated at rl first nta , : 
steel and wat ulls the cutting edg 
i hight about equa » the distan = 
x l the wat while the gh 4 iL 
} = 
portions f s ire voled y E 
ad , the heat th, \ | 
| > 
¢ , S ] } \ > 
or ot Bla 
’ ! { ‘ r 
wa v own S 1s lds n t | a. 3 
= { | 
1 é still ligne Dp tions p mMadDIV 1 { 1 
. . } r 
i esse leg é \ ~ re } ; : 
1 } 
licated at s 
) urs the a 1 : - is / *} 
4 
though the steel were immersed an equa h { 
~ i - yall 
1 , 4 YY p } 
stance to a iarger Dod\ I wate x % a | 
} , . S sconeemeemenmeneel 
tt that the radiation would quick —— 
1 Wa I Ta ks d e { stra \\ ild . 
HOW PILO WHEEL WAS MADE 
nore likely to appea 
After hardening, the temp was drawn f ist f whe " 
yf cours is ) le l l a illed 
[ have frequently t 1 this thod on irry i pring d keeps 
) Ss tther thar interbores w i yul ward I ! ind ts 
i i ] go rd S Sess \ } 4 g j t n 








jos 
tically downward. The plug e is driven 
in merely to keep the arm in the sleeve 
when assembling 

It requires very little effort with one 


hand to lift or pull the arm out, and the 


pressure put on for drilling keeps it out 


until released, when, of course, it imm<e 


diately springs back to original position 
CONRAD. 





Making an Elevator Bucket 
without Rivets and in 


One Piece 


While this style of not 


I send you this, feeling 


engineering 1S 


quite in your line 

iT ha will interest some of your 
eaders 

Fig. 1 gives a plan of plate for first op 
ration, so that it will be seen that this 
process is an economical one, very little 
neta veing wasted The pattern 1s laid 


n the plate, and then the plate 


The first portions to be bent are th 
| ne | lhes are to be bent as shown 

hig 2 lor the next process, it is 
needful, kwugn n lmperative, to have a 
ist block B the same shape as the inside 
~f the bucket, with small slot cast 
hown in Fig. 3 C 

\ itp ss the body ) 





D 
| | 
} 
} 
. 
FIG. 4 
MAKING AN ELEVATOR BUCKET 
the i w end into th lot at C, with 
the flanges outward, insert wedge E/E, and 
then pull over the block. Afterward heat 
the two wings J) separately, and pull 
ind the block. The dotted lines in Fig 
3} show wings prior to this process All 
that is now needed to c unplete the bucket 
ire the bolts for fixing to chain. These 
bolts serve the double purpose of fixing 
to chain and holding the bucket together 


The assembled arrangement is shown in 
Fig. 4 BLACKSMITH. 


Manchester, England 
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A Drawing and Trimming Punch 
and Die 


The punch and die combination here 
shown will serve to illustrate a redrawing 
and trimming operation not as well known 


as it merits. It produces true straight 


work and eliminates the trimming oper- 


ation, which slow and _ cost- 


is usually 














= 
nu 
L£AWING AND RIMMING 1 NCH 
ly The construction is of the usual 


e-action type, the drawing block 4 


being set quite high relative to the trim 
ning cic lhe body of the pressure ring 
} irge enough ll the die and pre 
ent stripped tin, dirt, scrap, ete. from 
lropping inside; and the upper part fits 
the cup to be reduced, which is shown in 
outline [he drawing edge of the ring 
is made tangent to about a_ 15-degree 
bevel, and is very useful for two pur 


poses in this cass lhe punch is quite or 


dinary, fitted with a knock-out K and 
scrap cutters, S. The mouth is beveled 
to fit the ring and both are lapped to 
gether with flour emery The outside 


diameter is given a few thousandths clear 
ince to save the die from excessive wear, 
inside is similarly cleared a 


and the 


or so to reduce friction 
Works 
and disappearing fingers place 


thousandth 


Hlow |1 

\ chute 

a flanged cup over the ring at each stroke 
of the press. As the punch descends, the 
body of the in diameter 
and then at a certain point, wher the cor 


cup is reduced 
ner of the cup begins to climb the wire 
edge of the ring and the strain of drawing 
is much reduced, the cut edges act and 
trim the flanges. During this short in- 
terval, a small amount of stock composing 
the corner of the cup is filling out the 
bevel of the punch, permitting it to de- 
scend sufficiently to trim without tearing 
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After trimming, the two bevel 
hold the flange while being 
drawn into the body, preventing wrinkles. 
If the cutting edge operates too soon, i.e., 


the cup. 
surfaces 


is too high, the cup is jammed down be 
tween the die and ring, the flange being 
hent so as to prevent trimming; and if 
too late, or low, the flange has begun to 
draw in and the trimming holds the stock 
long enough to burst the head of the cup. 
About the proper time is indicated in 
the sketch. A _ difference of 
1/64 inch make or break a cup, so 
once the hight is found it must be main- 
tained, and this is also true of the depth 
of the first cups. A soft-rubber barrel is 
used below the pin plate for pressure, 
small in diameter but quite long, and stiff 
enough to prevent wrinkles as the flange 
SIRIUS. 


side show 


will 


draws in. 





An Inexpensive “Instrument” for 


the Shop Eye Doctor 


means of re- 


trom 


\s a 


moving 


safe and efficient 


any foreign substance the 


eye, I submit by permission a scheme suc- 
cessfully used by our shop eye doctor, 
a piece of letter paper 1s folded and 
‘ut with a sharp knife to an angle of 
ibout 30 degrees, as shown by the sketch. 
— a 
t 1 - - 
\ 
; \ 
' \ 
4 
ie \ 
ee \ 
The Paper in Perspective 
NY | 
~\ 
™— 
A ™‘/. 


ol, © 
Side and End Elevations 


\ 








Showing Position in 
which the Paper is Applied to the Eye 


FOR REMOVING 
EYE 


\ PAPER INSTRU MENT 


FOREIGN BODIES FROM THE 


Che folded paper is then held between the 


fore finger and the thumb at 4; the point 


+} 


is pressed on the back of the thumb nail, 


which leaves the paper in the shape «s 
shown in end view in the sketch. The 
point of the paper is then slightly moist- 


ened on the end of the patient’s tongue. 


hen that part which is cut at an angle 
is held at right angles to the surface of 
the eve and brought straight down over 


the eyeball until it comes in contact with 


the substance in the eye, which it invaria- 


bly moves at the first trial. J cKson, 
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ommercial Value of Industrial Schools 


Discussion of Methods for Establishing and Managing Trade Schools 
That Shall Be a Practical Aid in the Manufacturing Industries 





B Y 


There was a time when the commercial 
value of industrial education was on trial, 
whether or not it could contribute any 
thing to the scientific knowledge and in 
dustrial training required in the produc 
tive industries beyond that which could 
still 


be acquired in the shop There is 


an echo of the old assertion, “The only 
place to learn a trade is in the shop.” 

Germany, poor in natural resources but 
rich in her thousands of trade schools, 
whereby goods labeled “Made in Germany” 
are found in every port, is the classical 
example adduced to show that special in 
dustrial schools have a distinct economic 
value. 

Nobody who has given more than a 
passing thought to it, denies that indus 
trial education does have a positive com 
Since | limited to 


twenty minutes in this paper, it seems to 


mercial value am 


me better not to try to demonstrate this 


Statement, but to devote the time at my 
disposal to a consideration of certain as 
pects of industrial education by which the 
commercial value can be secured 

The fact that this question is put on 
your program is an evidence of your in 
terest in industrial education and, because 
of this, I feel that I may safely leave out 


much that otherwise ought to be said 


ESTABLISHING TRADE SCHOOLS 


The 
education today is not as to its value in 
the 


paramount question in industrial 
intelligence to 
but 


contributing trained 


protective industries how, in. what 
way, shall trade schools be established. 

Several ways suggest themselves. They 
may be started 

(1) By the State working in conjunc 
tion with municipalities 

(2) By the State 
employers, either singly or collectively 


(3) 


co-operating with 


By philanthropists 


(4) By employers themselves 

The first method here suggested has 
been accepted by Massachusetts. Two 
years ago, a temporary commission was 
appointed by act of the Legislature to re 
port on industrial education On the 
basis of that report it was enacted that 


the Governor should appoint five persons 
to serve as a commission on industrial and 
technical education with power to estab 
lish trade schools under certain conditions 
By this act the State definitely recognizes 
that industrial 
trade schools, is as legitimately a part 


education, by means 


of 
of 
the public school system as the education 


given by the grammar or high school 


*Read at the Boston convention of the 
National 


Metal Trades Association 


SAMUEL 


- 


indeed, admitting the fundamental prin 


ciples on which our common schools are 


based, it is difficult to show why this is 


not a logical sequence 


\ Better Way 


method of establishing trade 


A S¢ cond 


schools is by the State cooperating with 


employers, either singly or collectively. In 
the law 


my judgment Massachusetts 


would have been much more effective if the 


FT 


commission had been allowed to deal di 
rectly with the manufacturers rather than 
through the municipal authorities 

Che 
education. It 
the 


all concerned 


trade-school idea is a matter of 


can never be made efficient 


without enthusiastic codperation of 
The inertia of indifference 
to trade schools on the part of employers 
must be overcome by showing them their 
value 


A trade 


sary, as it is useless to provide anything, 


school propaganda is neces 


however beneficent, if nobody wants it 


\ State commission, by virtue of its larger 


opportunity for knowledge, can be that 
propaganda, and can stimulate, advise, 
suggest and give material asistance to 


those who must ever be an important fac 


tor in the conduct of any trade school, 
namely, the employer 
SHARING THE EXPENSE 


To make it necessary that the municipal 
council shall be educated up to the point 
funds for the establishment of 


with all the difficulties at 


of voting 
trade schools, 
tendant upon such education, before any 
I believe, to unduly 
their 


thing can be done, is, 
the 
when public-spirited manufac 


hamper commission im work 
especially 
turers stand ready to share with the State 
the expense of such schools, and to as 
sume the lion’s share of the responsibili 
ties involved in their administration 

trade 


This 


is easy, so far as the financial end is con 


Another method of establishing 


schools is by private philanthropy 


cerned, if one can get the philanthropist 
It is assumed that all trade schools started 


by such methods will require the coop 


eration and help of the best representative 


employers of the several trades taught 


Toston is anticipating the establishment 


of a trade school under the terms of a 


will, whereby several million dollars have 


been given for the purpose of trade 


training 


EmMpLoyers TRADE SCHOOLS 


Again, trade schools may be organized 
Indeed, 


by employers there are those 


HUBBARD 


who urge that thev are the nly prope 
persons to take the initiative in estab 
lishing and administering such schools 
specially nt such time as the Stat 
sha realize s oblhga nt share this 
service he nanutactu rs know be 
than anyone else how important a_ facto 
industrial telligencs i produc 
and they, above all others e¢ most com 
petent to imaugurate a systematic method 
~ trade training lhe American man 
facturers show a wonderful power of 
ganization, are kee ind alert to dis 
cover new processes and methods, do no 
hesitate » spend thousands upon im 
proved machinery, and the marvel is tha 


with all this mental grasp and clearne: 
of visi nn, thev have not is vet demon 
strated beyond question the economic pos 
sibilities of industrial education. I do no 
believe it is necessary for the manufa 
turers of the United States to wait unt 


the State or the philanthropic angel steps 


n and troubles the waters before they 
may assume to take the initiative in the 
establishment of trade schools 

THe AMERICAN PLAN 


Ihe problem of trade training is mad 


more complex by the system of specializa- 


tion in the means of production Chis 
system has been carried so far with us 
that it is known as the “American plan.” 
It is unquestionably true that even a lim 


] 


can be focalized to a 


ted 


single process so that the 


intellige nce 


uutput will be 
and better in quality 


greater in quantity 


than can be secured by distributing a 


higher intelligence over a wider range of 


pre CEeSses 
re quired to learn 


Naturally, the time 


one process is much less than is needed 


to learn several, and a boy becomes a pro 
that The 


system of specialization seems to indicat 


ductive unit just much sooner 


inferior bov can be so 


method that he 


relatively 
this 
come a better economic investment for the 


that a 


trained by may be 


employer than one trained by a system 


which aims to give a broader and more 


general instruction 


IMPERILING THE FUTURE 


No one denies the economic value of a 


highly specialized system of production, 


but is there not a danger that so much 


emphasis may be placed upon this method 


as to eliminate, so far as shop opportun 


ity is concerned, the all-round workman 
in favor of the specialist, skilled in one 
thing, and thereby imperil the ultimate 


welfare of the productive industries ? 
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[here appeared recently an editorial in 
a leading trade paper on “Specializing in 
Apprenticeships.” It indicated that the 
large machine shops of this country are 


beginning to carry the idea of specializa- 
tion even to apprenticeships; that by this 
method the amount of training needed by 
workmen could be reduced to the lowest 
terms with direct advantage to the em- 
In order to get a comprehensive 
dea of the effect of such a system on the 


productive industries, a copy of the edito- 


ove! 


rial, together with half a dozen questions, 


vas sent to several large manufacturers 


the metal trades 


\LL-ROUND MEN NEEDED 
Obviously it is impossible for me to give 
than a hint es to the nature of the 
replies All that 


from 16 to 20 years of age should not spe- 


nore 


were agreed beginners 


ilize narrowly in learning a mechanical} 
ocess. There was a unanimous opinion 
at a certain number of all-round work- 
en are needed in the manufacture of ma- 


ine products, the approximate number 


arying from 10 to 50 per cent. of all em 
oyed. Some were positive that the sys- 
tem of high specizlization is inconsistent 


vith encouragement to aspiration on the 
art of bright men, others were equally 
mphatic in their dissent from this con 
usion. I am think this dif- 
ierence of opinion is due to the different 


inclined te 


points of view. All were of the opinion 


hat the demand for broadly trained work- 


nen is increasing. I quote one reply in 
full 
‘Perhaps there never has been a time in 
story when the value of a broad train 
ng to the workingman has been so keen 
felt as at the present day. It has been 
ven by statistics that the countries 


that have provided most liberally for the 


workingman, are making 


s 
raining of the 


the most rapid advances in manufactur 
ng. This training, we believe, should be 
ven in properly equipped manual and 
trade schools, training the mind as well 


s the hand.” 


The response to the question whether 
specialization does or does not result in 
making of the workman an “animate 


tool” is practically summed up in one re 


“Any workman lack- 
ng ambition or energy can become any, 


ply which I quote 


t 


f little, better than a machine operator.” 


\ Broap TRAINING BEs1 


These replies point decisively to the 
nclusion that it 1s desirable that bright 
the 
that a 
number of all-round workmen are needed 


men should have at outset a 


voung 


proad industrial training; certain 


n every industry and that the demand 
for such is increasing 
In view of the difficulty, which obtains 


in many shops, of giving this thorough, 
training, the school 
} 


held that a school 


systematic trade 
seems imperative. It is 
1, having a well planned 


, under the 


properly equippe 


ur tructior personal 


Sé yy ms 
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instructors can lay 
the future work- 
and do it ina time 
than can be done in any other way. Such 
a school, in my opinion, should not be in- 
dependent of the shop but supplementary 
to it The school has its limitation in 
trade training as well as the shop, each is 
necessary to the other. 


guidance of competent 
a better foundation for 
much 


man, shorter 


Pror. HANuS’ CONCLUSIONS 

In this connection let me. note one or 
two conclusions which Professor Paul H. 
chairman of the Massachusetts 


Industrial 


Hanus, 
Commission on 
Education, has reached. 


and Technical 
I quote from a 
public address. After emphasizing the 
need of industrial schools to supplement 
the existing public schools, he says: 

“Such schools would receive pupils 14 
to 15 vears of age who declare their in 
tention to learn a trade, and would there- 
fore be parallel to the existing high 
schools, but independent of them 


“Such schools must be independent 


schools because the motive and end for 
which they exist, namely, vocational 
training, as contrasted with the general 
training of the existing public schools, 


determines the value of the instruction in 


every detail. 

“Such schools would effer a course of 
study covering four years. The first two 
years would comprise general shop in 


struction with related drawing, mathemat 
ics, natural the history of in 
dustry and commerce, shop and business 
English and the reading of appropriate 
articles and books 


science, 


“The last two years would give shop 
instruction for particular trades, and for 
represented, the drawing, 
chemistry of that 


each trade 
mathematics, physics, 
trade, the history of that trade, treated 
both as special history and as a branch of 
genera! history, civics treated as concrete 
ly as possible, and English as before.” 

that industrial 


This program suggests 
education may eventually cause radical 
changes in the academic methods which 


now obtain in our public schools, as well 
as a change in the attitude of the school 
master toward trades as a vocation 


Wuat Emerson Sain Asout It 
Fifty years ago, Ralph Waldo Emerson 
charged popular education with a want of 
truth and nature. He complained that an 
education to do things was not given. He 
from the 


even 


that literature, far being 


factor 


saw 
in civilization, was not 


He said, “We 


only 


the chief one are students 


of words! We are shut up in schools 
and colleges and recitation rooms from 
ten to fifteen years, and come out at last 


with a bag of wind, a memory of words 


and do not know a thing, we cannot 
use our hands, or legs, or our eves or 
our arms.” 

It is a growing conviction, I believe. 
that this broad trade training is better 


assured | 


vy having an apprenticeship in 
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denture than without it. Stripped of all 
legal phraseology an apprenticeship in- 
denture is simply an agreement between 
two persons to perform certain acts which 
are of mutual advantage, that is, to teach 
and to be taught during a fixed time. 
The indenture guarantees to the boy an 
opportunity to learn his trade as a whole, 
or such part of it as may be agreed upon, 
a fixed wage and a steady increase dur- 
ing his term of apprenticeship; it guaran 
tees to the employer continuous service 
on the part of the boy during a definite 
time, and a more faithful performance of 
his work because the boy realizes that his 
interests are bound up with his employer's. 
INDENTURES DESIRABLE 

This arrangement seems so eminently 
desirable on the part of each, and so 
mutually beneficial that it is difficult to 
understand why the system of indentured 
apprenticeship is condemned in no unspar- 
ing terms, or relegated to the scrap-heap 
as obsolete. It should be said that these 
adverse criticisms come from people who 
know the least about it, and never from a 
thoughtful employer. 

True, the employer may have personal 
reasons for not adopting the apprentice 
ship system, but it is not because he con- 
siders the system conducive te “slavery” 
or that it is “un-American.” I believe a 


system of indentures will facilitate the 
work of a trade school. 
It is with much satisfaction that I find 


this association is formally on record in 
saying, “A proper apprenticeship system 
is essential to the education and perpetu- 
ation of skilled mechanics.” 





Leakage in Valve Castings 


The use of brass-melting furnaces in 
which the metal is poured out into a ladle 
and from this into the mold has brought 
about a difficulty which heretofore rarely 
It is the leakage of the castings 
They usually leak 
and, 
appearance of 


existed 
when they are tested. 
in the same place, near the gate 
while they have every 
soundness, they will not stand the neces- 
Sary testing pressure. 

This difficulty is caused by too low a 
The fact that the 
metal is poured from the furnace into a 


ladle and from this into the mold gives 


pouring temperature. 


ample time for the metal to cool and, 
therefore, when it is poured irto the mold 
it is not sufficiently hot. It is well known 
that hot metal is needed to make good 
steam metal valves and we have recently 
seen many examples of leakages in valves 
on account of too low a temperature hav- 
Hot steam 
number of 


ing been used in pouring. 
means the minimum 


The Brass World. 


metal 


leakages 





It is said that British India takes prac- 
tically half of the world’s supply of silver. 
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acking Machinery and Parts for Export 


Suggestions That Will Save Freight Charges, Breakage and Annoy- 
ing Delays by Custom-house Inspection to Manufacturers and Exporters 








os 


after 


assembled, 


All machine been 


tools having 
inspected, 


tested in practical running should be more 


completely and 


or less completely dismounted _ befor: 
packing. It is impossible to lay down 


fixed rules in this regard, as the extent 
to which a tool should be dismounted va 


ries with each machine, or rather with 
each class of machinery The manufact 
rer must take into consideration the re- 


sistance of the tool and its various parts 
to rough handling in transportation, and 
lecide upon what extent it should be dis 


mounted to insure safety. It must be re 
1 


embered that while the packing case will 
protect a machine against blows which it 
lay receive when in a normal position it 
ffers little protection against side or ab 
thrusts 


rmal from an 


resulting over 
hanging position. Great care must there 
fore be taken to see that no part ot the 
machine is in contact with the sides of 


e case that is not fully able to withstand 
the rough handling to which the case can 
the 
base of a shaper, or of a milling machine, 


e subjected he feet of a lathe bed, 
ay be readily broken by the packing 


illing, even lightly, on one of its 
latter 


of the fall 


rners, and without the showing 


external evidenc 


VoLu MI 


lmportant 


WEIGHT 


consideration to be 


AND 
\ most 


taken into account when dismounting a 


machine is its volume when packed for 


shipment. Marine freights are generally 


reckoned at so much per ton weight, o1 
per 40 cubic feet, at the option of the 
ship. The exporter has, therefore, every 


erest to see that the weight, which can 


course be varied, does not occupy 
a space greater than 40 cubic feet per ton 
Nearly all machines, 


make 


exceeding 40 cubic 


when not 


qs 
mounted, up into packages greatly 
feet per ton, and even 
inder the best conditions can rarely be 


packed in cases equivalent in weight and 


volume. It may therefore be laid down as 
that effort should 


volume as much 


a general rule every 


be made to reduce the 


as possible by dismounting all projecting 


parts which increase the over-all dimen 
sions of the packages. On the other hand, 
, the difficulty of assembling parts requir 
ng accurate adjustment must be taken 
to account, and the exporter must use 

s best judgment in deciding at what 
point the difficulties of setting up the ma- 
*Prepared by Paul Roux, a member of the 
American Chamber of Commerce of Paris, 
with a view to facilitate commercial trans 
actions between the United States ard 


France 








P-A U L 


chine will outweigh the economy realized 


by reducing the volume of the package 


WEIGHT 


Chis question of reducing the volume is 


MAXIMUM AND CHARGES 


worthy of the closest attention of Ameri 


can manufacturers as the freight from the 


United States to French ports is ex 


tremely high by the direct lines, while the 
extra duties charged goods arriv 
ing 
any 


Che 


an important factor in the cost of a 


upon 


indirectly more than counterbalance 


Savings in transportation charges 


cost of transportation is, therefore, 
ma 
and the 


chine when delivered in France, 


economy realized by paying close atten 
tion to the volume of packages may form 
an appreciable portion of the profits. 

The maximum weight of each package 
must also be carefully considered; freight 
charges, computed, as has already been 
shown according to weight or volume, as 
may be more profitable to the carriers, are 
increased very considerably when the 
weight of individual packages exceeds a 


For 


packages exceeding 4 


certain limit instance, the rate for 


tons in weight is 


double that for packages weighing less 
than 2 tons. This increase varies accord 
ng to the steamship line, but is imposed 
by all, and must therefore always be taken 


into account 


In addition to its effect on the actual 


freight charges, the total weight per pack 
age when exceeding a maximum of about 


2 tons involves extra charges for loading 


The s¢ 


cording to the equipment of the ports of 


and unloading charges vary at 


departure and arrival, and are often very 


considerable, as when it is necessary to 


move the vessel under a dock crane, when 


one 1s available, or to get up steam on a 
floating crane tc handle the heavy 
weights 

To sum up, it will generally be advan 


tageous to dismount a machine weighing 


over two tons in 
eral packages eac 
maximum. Care 


hat the total tonnage or \ 


several packages does not exceed that of a 


single case, and that the difficulties of as 
sembling the machine at destination do 
10t more than « nte ilan the econ 
ny ¢ ¢ ] ] isportatio charges. 
It is also profitable to dismount a machine 
weighing either more or less, than two 
tons, when this secures a considerable re 
tion in ime, and wher SIs ge 
€ Vv tne se with n hine s, the 
ne ex ds the lin f 40 feet 


ROU X 


DISMOUNTING FRAGILE PROJECTIONS 
It is generally ‘essary to dismount 
fragile projecting parts, even when this 
will have no influence on the volume or 
weight of the packages. While it is true 
‘ 1) of 


that these parts wi ¢ rly protected 


pr { ype 


P 
t 
by the packing case during transportation, 


still they run the risk of being bent or 
broken during the operations of unpack 
ng and setting up th machin It 4s 


therefore preterable to remove and pack 


them in one or more separate boxes s¢ 
cured in the principal casé¢ All delicate 
xr fragile parts which cannot be removed 
should be are! lly protecte¢ 1 igainst 
rough handling during unpacking \ll 
screw threads should be irefullv covered 
with wood or rags, all tapped -holes, o1! 
holes, and general all openings through 
which d ( h the inte i the 
machine should I irefully sed with 


wooden plugs 


Manutfact rers spec ally ged to 
tag all pieces which may have been 1 
moved with els fully explaining th 
position on the machine This preca n 
may appear exaggerated and useless if it 
is considered that the machines will only 
be assembled by mechanics understanding 
their construction, but certain American 
machines art velties to many tactor: 
and besides, before arriving at the works 
f the purchas 1 machine has to pass 
through the custom-house, and sometimes 
has to be ex ed in a sales room. Un 
der the se condition t S necessary that 
people nfamiliar with the type ol ma 
chine sh 1 know exactly the position 
and function of h of the detached 
parts 

PROTECTION OF FINISHED Parts 

When a machine tool has been properly 
dismounted and divided for packing th 
very important yperations I protecting 


against rust must be 


carried out Lack of are and attention 
n this ope na lave ery serious 
consequen s not necessary to 
point vi ! trects st 
may pr ] h S ed parts 
ft a ma should ( remem 
veered tha rte having pass 1 thre or 
1 weeks ! < tten nadequately 
protect df i and ilways suo 
jected the effects of dampness, a ma 
hine n I during long months in 
vareho S eing ipacked, and 
t 1s eas wha mdit i 

, 1 if th ee 
aces.h een pt ted against rust 

] gh] ae iting 








[here are two things to be considered 


in this question of protection—the nature 


of the protective coating and the method 


of applying it. Without stating what the 


‘omposition of the coating should be, it 
is urged that this should be sufficiently 
fluid at the time of application to permit 


it to reach all parts of the surfaces to be 


overed; that it should be entirely free 
from all trace of acid in order that it may 
not attack the metal. It should dry very 
rapidly, in order that no surface should 


x” exposed accidentally through chafing 


en route or careless handling in the cus- 


tom hous It should be readily dissolved 


with oil, petroleum, or turpentine when 


the machine is ready to be set up at its 


final destination 
DAMAGE FRoM Rus 
lhe coating should, of course, be ap- 


plied carefully to all polished surfaces 


which can be reached by the atmosphere, 


and care should be taken that the coating 
Is intact after the machine has been 
packed—that is to say, when the packing 
case has been constructed around the ma 
chine It very often happens that the 


coat all polished parts 
f the 


packers carefully 
} 


of a machine, but that more or less 


coating is removed during the handling 
placing the machine in its 
the in- 


necessary tor 
packing case, or by contact with 
The effects of this negli 


because 


terior braces 


are generally very serious, 


gence 


the parts thus exposed are promptly at 


tacked by rust, and the machine cannot 
be put in perfect condition, even if. this 
be possible, except by long and = costly 
work 

Polished surfaces which are in contact 
with each other should not be coated; 
they will be sufficiently protected by the 
lubricating oil applied for running the 
machine. Likewise, oi! holes should be 


free from the coating composition, as it is 
remove it 


most difficult to completely 

later on 

Finally, it is recommended that this 
coating be not applied to any finished 


] } 


which, by their position in the ma- 


from all 


parts, 


chine, are completely protected 


exterior contact, and which are so sit- 


uated that the removal of the protecting 
be difficult. For these parts 


the employment of vaseline or 


coat would 


solidified 


oil is suggested, as this can be readily re- 


moved, and even if not removed can not 
affect the working of the machine. The 
only precaution to be taken is that the 
vaseline and oil should be entirely free 


from acid. As an example, inclosed gear- 


ing, such as in the headstock of a lathe, 
can be protected in this manner against 
rust. Vaseline or solidified oil may also 


be employed for protecting such small de- 
tached pieces as may be inclosed in a sep- 


arate box 


CONSTRUCTION OF CASES 
fulfil 


effectually 


The packing case must two re- 


quirements—it must protect 
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the machine against all shocks and injury 
during transportation and must facilitate 
the handling of the machine; that is to 
say, the packing case is at the same time 
a covering and a vehicle 
fulfil this 
should be 


In order to double require- 


ment the case specially con 


structed, and without fixing general rules, 


as the details of construction will vary 
considerably with the forms of different 
types of machines, the essential require 


ments will be given for packing cases con 
taining a machine which ts of a weight too 
great for moving by hand 

The bottom is the most important part 
of the vehicle If 


this is well designed it will not only fa 


case, considered as a 


during transportation 


andling 
United 
greatly to removing risk of in 


cilitate 


from the States to France, and 


‘ontribute 
the case 


the 
utilized in 


but it is part of 


jury, mily 


which can be France if, after 


remaining in show rooms, it is to. be 


shipped by rail to its final destination 


The bottom should therefore be sufficient 
lv strong to carry the total weight of the 


assistance of any 


machine without the 
other part of the case when balanced on a 
roller. It should be constructed with two 
longitudinal battens in order that the case 
may be moved on rollers when cranes are 
not available, and these battens should be 
beveled at the ends to facilitate their em 
planking, spiked 
battens, the bottom of the 
On the bottom, constructed as in- 
built 


length 


ployment Transverse 


to the forms 


case 


dicated, two frames should be 


around the machine, dividing the 
of the case in three parts, in such man 
ner as to support the pressure of ropes or 
handling with cranes or 


chains when 


other hoisting apparatus. These frames 
the same time, act as supports for 


lateral sup- 


will, at 
the 
ports in case the package is laid on its 


interior braces, and as 
side, which often happens in spite of in- 
structions. Around these principal ele- 
ments are built the sides, ends, and top of 
the case, which are designed simply for 
In con 


remarks 


protecting the machine generally 
the 


structing the packing case 
already made regarding its volume must 
This volume is com 


be borne in mind. 


puted from the over-all dimensions, as 
often a bolt-head or a batten badly placed 
will largely increase this 
Customs EXAMINATION 
In designing the packing case it is very 
necessary to make provision for the ex- 
the the custom 


even 


amination of machine in 


and for removing it com- 


It is absolutely necessary in all 


house, 
pletely 
events to arrange an opening in one of the 
in the cover through which the 
nature of the 
seen. This opening should be large enough 


sides or 


machine may readily by 


to permit the examination of all parts of 
the interior of the case and to permit the 
passage of a lantern if required. It should 
be closed by a cover secured with screws. 
removing the machine 


To allow for 
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completely from the packing case, in order 
to determine the net weight of the ma- 
chine for the custom-house, it should be 
arranged so that the packing and the un- 
packing may be readily and rapidly ac 
complished without it being necessary to 
injure the panels. For this it is necessary 
that the top and one of the sides be se- 
cured with screws instead of nails, and 
that the position of the interior battens 
and braces be indicated externally in or- 
der that the screws and nails fixing them 
may be readily found 


It is especially recommended that the 


interior of packing cases be not lined with 
paper. Such a lining prevents the circu 
lation of air, and if the machine be packed 
in a damp atmosphere the humidity, which 
under other circumstances would have 
evaporated, will attack the metallic parts, 
however slightly exposed Special atten 
tion is called to this poin., as practical ex 


perience has demonstrated that effects 


have resulted from linine cases quite un 
foreseen by the exporter 


Lists AND DraWINGs 


It is necessary that the machine 


should be accompanied by a detailed list 


very 


of the detached pieces contained in the 
packing case, which, on un Jacking, will 
show whether any part has been lost dur 
ing transportation or during the custom 
house examination. It is most indis 
pensable that this list should™be accom- 
panied by a drawing or ct) showing 
clearly the machine when assembled and 
The should also 


accessories 


ready for work. cut 
show all which ere indis 


pensable to the machine 
countershafts, keys and wrenches, change 
lieu of which a 


for example. 
gears, etc. This cut, in 
drawing should be supplied, will permit 
the custom-house inspectors to convince 
that 
part 


the detached pteces ac 


of the othe 


themselves 
tually form 
wise these pieces may have to pay duties 


machine ; 


at a higher rate than the machine itself 
If the machine has been taken apart and 
made up into several packages, a cut or 
drawing should be placed in each case, as 
in general all of the packages are opened 
in the custom-houses 

These lists, cuts and drawings 
should be carefully 


proof paper and tacked inside the case 


papers, 
envel ped in water- 


near the small opening already mentioned, 
in order that they may be readily access- 
ible. When the dimensions are such that 
the papers can be attached to the cover of 
the opering this should be done. 


ExTertor MARKS 

The packing finished, it only remains to 
properly mark the cases for identification 
All manufacturers know that a case should 
be marked legibly with identifying marks 
and numbers, the gross and net weight. 
the volume, and the name of the port of 
discharge, the latter in legible lettering at 
least 2 inches in hight. It is only necés- 
sary to call their attention to the necessity 
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of marking the absolutely exact net 
weight, as even a very small difference 
between the weight stated and the true 


weight may cause difficulties in the cus 
tom-house, and perhaps the imposition of 
fines. The volume is determined by tak 
In ad 


for 


ing the three dimensions over all 
these marks, indispensable 
of the 


which should, when possible, be placed on 


dition to 


the transportation package, and 


the sides of the case, it is recommended 
that 0n each end of the package a short 
designation of the contents be added 
These last-named inscriptions are abso 


lutely necessary when the package is to be 
stored in a warehouse, as they permit of 
the immediate identification of a case con 
taining a given machine. The inscriptions 


should not only indicate the type of the 


machine, but should also give its size or 
un. er 

Finally, exporters are urged to paint a 
black circle around the heads of all nails 


should be 


and screws which removed in 
orde* to unpack the machine with th« 
leas‘ vork and without injuring the panels 
and bracings 


lf the bottom of the case has been given 
the special form herein indicated, there is 


little chance that it will be placed other 


wise than upright; it is, however, better 
to add the usual indications, “top,” “bot 
tom,” ete 

lf the -foregoing suggestions are car¢ 


fully ‘ollowed, manufacturers will greatly 


dimimish the risk of injury or deteriora- 
tion durmg transport, and will spare the 
consignee of the machine and the put 
chaser in France the trouble, delay and 
expense which the loss, damage or break 
age of an essential part of the machin 


will cause him. The importance of properly 
bracing and securing a machine in its pack 
ing case has not becn insisted upon, as the 


methods must vary greatly with each typ: 


of machine The manufacturer should 
know how to arrange the bracing that the 
stresses to which the case may be sub 
jected will be prope rly distributed and 


only brought to bear on such parts of the 


machine as may be capable of resisting 


them 


Che probability that, as a result of the 
new South African customs arrangements 
a number of manufacturing industries will 


be started with at least reasonable pros 


pects of permanenecy opens up some in 


teresting possibilities for makers and ex 


porters of machinery. During the last five 


vears South Africa has « Ny nded $50,000, 


000 0. new machinery, and the total valu 
of the machinery in the country at the 
resent time 1s estimated at no less tha 
$150,000,000.—-British and South African 
rport Gasett 
The amendment to the so-called “fre 


alcohol” bill makes it possible for farmers 
and others to make denatured alcohol in a 


small way, overcoming the main defect of 


le original bill 
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Books Suggested for Home 
Study 


\t page 8, Vol. 28, Pat ot the AMER- 
ICAN MACHINIST, there is an article by 
Ernest McCulloug! utlining a home 


study course. As I was and am still pur 


suing such a course, and as | know ther 
ire thousands of others doing the sam 
+} f + } ‘ 
thing, | expected and hoped to see some- 
thing further on the subject 

But as no one else seems to have any 
thing to say, and with a view to starting 


a profitable discussion | 
make 


ommended 


a few remarks about the course re« 
Mr. McCullough, 


part t the ours i 


by 
to outline a 
lowing 

Che book recommended 
troduction Machine 
by D. A. Low 


this 


is “An 


Drawing and 


In 
ey 


For two reasons | 


rst 
to 
sign,” 
do not believ« 
able: First, 
edge of practical 


book is entirely suit 


it assumes a previous know! 
and 


descriptive geome 


trv; second, being an English work, al! 
drawings are made in the first angle, 
which is liable to caus« mfusion to th 
American beginnet 

The “Technic of Mechanical Drawing 
by Rhienhart, | have found to be a vet 
useful book 

He then recommends Castle's “Practical 
Mathematics.” For the f Wing reasons 
[ do not like this book; It carries the 
subject of algebra only as far as simple 
simultaneous equations, saying nothing ot 
quadratics or higher algebr Inn the pat 
n trigonometry it gives only the solutio 
of right triangles, and though it gives a 
little of what might b illed analytica 
geometry, it does not g1\ nough to en 
able one to st dy the i lus It Limos 
entirely ivoids th y« I geometry 
thus depriving one of much valuable men 


} 


tal training, which | have found to be in 


dispensable “Hige’s Algebra” is all right 
extensive work 


‘The 


by Henry Crew, 


to study with some mort 


Under mechanics he recommends 
Elements of 
but I do not think this one book 


enough physics for an ¢ 


Physics, 
contains 
heinect! 


Before outlining the course I followed 


| wish to say that after a great deal of ex 
perience in my own case and in coaching 
thers I have found that does not pay 
to bother with amy ff the so-called 
easy, “practical,” o hort’ works on 
mathematics, commor irned it f 


home-study purposes 


look at it s thie ry 


The way | 


linary school and eg xt-books on 
ny subject are usual written by exper 
enced teachers of that subject, men who 
know by experience tl best way to p1 
sent a subject so it in be easily 
derstood 

Though school and college text-books 
re usually meant to be studied with the 
id f i teacher, they re generally so 


needs less 
ms than 


rdinary « 


yUTse I 


however, that a work written f 


home study should have more explana 


m and problems for the student 


more 


his class of book has not the advan 


re of class-room work and a teacher's 


in b 
Che first is “Wentworth’s New Schoo 
Algebra.” and when is completed as 


far as simple equations, Carhart & Chute’s 


“High School Physics ind “Went 
worth’s Plane Geometry” can be taken up 
nd completed with the algebra 

Next, Wells’ College Algebra,” “Went 
worth’s Solid Geometry’ and ‘Went 
worth’s Plan Trigonometry can r 
taken up 

lhe geometry and the plane trigonome 


college al 


“Went 


rv W he finished before the 


gebra, ind should be followed by 


worth’s Spherical rigonometry’ ind 
“Wentworth’s Plane and Solid Analytical 
(aeometr whicl in be finished with tl 
ilgebra 

Next “Nicho Differential and Int« 
yral 4 il ul “Hall's Descriptive Geom 

\ ind Anthon ind Bracket's 
Physics i taker p and finished t 
vethet 

lf v uly mi 
hanical drawing hi in take up “A 


John 


Drawing,” by 


S. Ried, along with the “School Algebra 
ind tollow it witl Machine Design,” by 
the same author 

Among the books | have found usetul 
for further study are: Goodeve’ Princ 


ihl & \W 0d's . le 


Unwin's “Machine 


ples of Mechanics st 
Mechanism, 
Vhings Usually Wrong,” by J 
Kent 
Pocket 


St 


mentary 
Design,” 
\ Sweet 
Pocket Book, “Trautwine 

“Manual of thi 
id Thurston’s “Manual of the 


(especially good), 


im 


Ww abov uutlined vuirse are the best 
t each ta presentative I i large 
number of hook the same subject, any 
ne ot wil ) mab e equally 
| ! ) present 
the above with the object of stirring up 
someon wl has etter kn wledge rt 
e subjec mv own knowl 
lve of college ind educational in 
stitut has a wen gained by a limited 
view f their grounds and buildings, | 
cann ! i thor n ed 1Ca- 
1 
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Research Fellowships in Engin- 
eering at the University of 
Illinois 


The University of Illinois has extended 
and strengthened the field of its graduate 
recently estab- 
fellowships in the 
station. These 
of $500, 
and are open to graduates of approved 
and both 
American and foreign. 
cepted for two 
years, at the expiration of which period, 
met, the 

Prefer- 
ence will be given to men who have had 


work in engineering by 


lishing ten research 


engineering experiment 
fellowships have an annual value 
technical schools, 
They must be ac- 


universities 


consecutive collegiate 


if all requirements have been 


master’s degree will be granted 


some experience in practical engineering 
work outside of college. 

The engineering experiment station is 
a department connected with the college 
of engineering. It was established in 1903 
for the purpose of carrying on investiga- 
of engineering, 
and for the study of problems of impor 


tions along various lines 


tance to professional engineers and to the 
manufacturing and industrial interests of 
the State. The work of the station an 
the college is closely related, the heads 
of the several departments of the College 
of Engineering constituting the station 
staff 

by the 


The investigations are carried oa 
the staff 
sometimes by a fellow as graduate work, 
sometimes by a the 
tional force of the college, and frequently 


members of directly, 


member of instruc- 
by special investigators belonging to the 
station corps 

The various laboratories of the station 
and the college offer exceptional facilities 
for investigational work, being well 
equipped with the most modern appara- 
about 


the 


State legislature for the maintenance and 


tus. During the four 


$300,000 has been 


past years 


appropriated by 


extension of this equipment, and it is be 
lieved that the same liberal policy will be 
continued 

\ circular giving full information will 


} } 


soon be issued, and can be obtained upon 


application to Prof. L. P. Breckenridge, 


director of the engineering experiment 
Youn 


station, Urbana, Illinois 





Union Meeting of Machinery 
Associations 


conference was held in Cin 


ati, O., attended by representatives of 
the National Supply and Machinery Deal 
ers’ Association, the Southern Supply and 
Machinery Dealers Association, the 
American Supply and Machinery Manu 
facturers’ Association, to consider prelim 
inary arrangements for the annual meet 
ings of these associations at the Hotel 


Sinton, Cincinnati, May 8, 9 and 10, 1907. 


ymmittee, consisting of 


\ nference c 
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three members from each association, will 
be appointed by the respective presidents 
thereof, to which questions bearing upon 
work of the will be 
referred; its consider 
such matters and report their findings to 
their respective associations or to joint 


three associations 


purpose being to 


sessions as may be desired. 

Separate execut ve sessions and a joint 
executive the three associa- 
tions will be held, and at the latter, papers 
on cash discounts, re-sale prices, cost of 
doing business, and relation between man- 
ufacturer and dealer will be presented. 

The novel and interesting feature is 
here presented of manufacturers and 
dealers frankly discussing business ques- 
tions which until recently have been con- 
sidered by many the confidential informa- 


session of 


tion of each separate class. 





The Metric System Defeated in 
the British Parliament 


We learn by a press despatch that the 
bill for the adoption of the metric system 
in the United Kingdom was rejected on 
its second reading before the House of 
Commons, March 22. 

For years the Decimal Association has 
published statements showing the strength 
of the system among the members of Par- 
liament. For at two has 
figured out a clear majority for the meas- 
ure and has only asked for a vote on the 
subject in order that the bill might be 
definitely passed. prior to 
the test it figured out a favorable vote of 
over 400 out of less than 700 total mem- 
but the have 
been as wide of the mark as in some other 


ieast years it 


Immediately 


bers, calculations seem to 
conspicuous cases and the measure seems 
now to be definitely killed. 

The 
tinue to extract comfort from their touch- 
ing belief that and 
that appears to be the only source of com- 
fort that is left to them 


metricites will, we suppose, con- 


“it is bound to come,” 





The New Swedish Tariff 


Che new tariff for Sweden contains the 
following provisions of interest to the 
trade: 

Electrical machinery, including dyna- 
mos, electro-motors, and electric trans- 
formers, and spare parts thereof, 15 per 
cent. ad valorem 

\pparatus for lighthouses and _ parts 
hereof, 10 per cent. ad valorem. 

Locomotives, 10 per centum ad valorem. 

Other not elsewhere mentioned and 
parts of railroad material, Io per cent. 


Machines, apparatus, and tools there- 
for not specially mentioned, 10 per cent. 
ad valorem 

Bolts and nuts for railways, also other 
without 


unenumerated bolts, with = or 


thread, $1.608 per too kilos 
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ools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment andthe Progress of Design in This Department of Work 





THE 


Pipe -'threading and Cutting 
Machine 


The size pipe-threading and cui 


ting machine shown herewith has a quick 


new 


operating chuck, manipulated by means of 


LATEST 


A Rock-drill Making and Shar- 
pening Machine 


illustration shows a machine for 


The 
making and 
The 


sharpening drills used in 
stone machine consists of a cast 

















PIPE-THREADING 


a hand-wheel and pinion which engages in 


a rack on the end of the cone-shifting 


The cone slides freely on the arbor, 
the 


irm 


ind as it is moved forward, chuck 


arms, having rollers in the end, roll up 
n the large diameter of the cone, thereby 
pipe. When 
is moved back. springs draw the 
The steel jaws 


tightening the jaws on the 
he cone 
jaws away from the 


the chuck ars 


pipe 


graduated, and when 


hey are once set for a size of pipe, th 
re t can be threaded without stop 
g the machine. The rear chuck is pro 
led with thre ndependent jaws with 
vhich fittings can be made up, also with 
shings for holding the pipe central, 
A gripping it Eight changes of 
speed »btained through a four-step 
lley and shifting gears. The weil 
\ Peerless Die-Head is used, which 

ss e1 | operations 
nachine 1s made in a range of ten 
sizes, 1'4 inches to 6 inches, inclusive, by 
Bignall & Keeler Manufacturing 
Company, of Edwardsville, IlJ., who des 


= te t their P. D. QO. C. No. 6 


AND 


CUTTING MACHINE 


INFORMATION 


actuated by com- 


The 
pressed ait 
ontrolling valves which permit the 


by a 


hammers are 


and are equipped with auto- 


matic 


handle both hammers 


op rator to 


single foot treadle, which is pivoted un- 
der the hollow of his foot, enabling him 
to operate the machine without moving 
his foot from one place. By a pressure of 


foot on the toe of the treadle, the hor- 
into action, the 


the 


yontal) hammer is brought 


ntensity and speed of the blows are gov- 
erned by the pressure of the foot on the 
treadle, by releasing the pressure of the 
foot on the toe of the treadle, the ham- 


valve, 


the 


which acts instantly, shutting off the sup- 


stoppe d by ‘ont! ling 


ply of air to the hammer, bringing the 
piston toat icted position and the foot 
treadle to a level, central position. By 

pressure of the foot on the heel of the 
treadle the ver hammer is started and 
stopped in th ime manner The foot 
readle is always brought to a central or 
1eutral position by the controlling valves 
when the pressure of the operator foot 
s removed or resting equally on each end 
vf the treadle, and the pistons of the ham 
mers, carrying the dies or hammer heads, 
ire always brought to the upward or 
backward stroke ind held there These 
yntrolling valv« ilso prevent one ham 
mer from coming into action while the 


tther hammer is in use. The importance, 
a machin | llustrated by 
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vith, and moving to and from which is at work. This disk is supported \nother very desirable feature is that 
rizontal hammer is the dead block, on both sides, which is very desirable in each spindle is independent of the other in 
¢ ed with tool steel, which the such a drive speed as in everything else. This is ob- 
Is rest upon and which 1 As the drilling head is revolved, the tained by varying the position. of the 
mpact of the horizontal ham one going off duty automatically stops spindle drivers EE, being adjusted sepa- 
\ t in action his dead block rately to give just the desired speed to 
| | ] j a] 
pported by guide rods, bolted to the cach 
plat t moved by a= screw, It does away with all except the main 
is driven by a friction gear at ty belt, takes but litthe more room than the 
=e Meare ' Pb mae EE 
ning 600 r.p.m Phe dc id ) ck sad — 3) C | > fig singh spn dk dri] and seems to have i 
. ; a : : mi E ‘ E ‘ 
ted the different lengths of drills, 5 tere Toy number of advantages 
Ira vy and quickly, by a slight pres D} | /\D It has recently been patented by Corneil! 
: ) am A || : ) 
re ol lever, bringing it forward o1 in =e Ridderhof, Los Angeles, Cal., who has 
vackward desired f i: | long been a contributor to these columns 
Between the horizontal hammer and the 3 
Ltd 11 , my } j “tg — 
lead block ire idjusta IK split lollies S ’ ; t 
; ‘a if . ; 
vhich work on the cutting edges of a B fo | | 23 |P Large Blanking Press 
drill, and which forge and sharpen all a ij] ie 
e9 L ™ Om (3, -_ 
d drills without iny chang lhe | | $3 S } , 1 
| { 4 lhe half-tone illustrates a new size of 
mtal hammer strikes these dollies | | ] . 
a ed , - A | j veared press with capacity Tor cutting 
ipidly, which are driven against the drill] | , , : 

7 . a || arge blanks of steel plate vg mech thick 
it nd which rebound slightly at every 3 ‘ . eae 
~pocgere , — being suitable for making in quantities 
tow. While they are thus being struck | , . 

; large disks. for which single rotary slit 
ey a©r pened ind Cl sed oy a cam levet | 2 . 

' “Y ting shears with circling attachments 

tached to the guides carrying them / ; ; 
; ( were formerly used. In this machine the 
Vhi pening and closing of the dollies, ; ; 
a ee . iG D bed is 28 inches front to back and 36 
while they are working on a drill or a j a . 
; ; | | = inches irom side to side;,the back has an 
tank pi f steel, prevents undue buck — " \ ' 
mp | Ti _ \ opening or space between housings of 24 
i or bending of the steel, as the dollies | : 2 
, - 7 : inches, the gap being very convenient for 
work only on two wings of a drill bit at a : ; hd 

: ’ a the operator in feeding from right to left 

me, the other two wings of the bit bra NEW SENSITIVE DRI , ; . 
: ' the heavy plates for the rapid production 
ng and supporting the wings thus being ; a : ‘ ; ; ? , 
ked I] ] tl when the disk leaves the driver C, and f the work. The distance from the bed 
TkKe! pon WS Cause the metal in i¢ : . . 
he drift , iy d ieead the approaching spindle takes up its mo to the slide is 13 inches, and the distance 
ving t the drill to be equally distributec ‘ ‘ , , i 
+s ; — tion on coming into contact with it back from the center of the slide, 8% 
nd hammered alike, so that the whole bit 

movgencou mass Ir eq il densit\ 

nd compactness, permitting the drill to | 
tak high temper and stand up to hard 
} vith brol ) it te | | 
lor 
1] \ arin irri | S i 
for th vork to be performed and, ke 
lo hey do not \ « changed 
n handling the different-sized drills. Th 
inction of the horizontal hammer is to 


wage and gage the drill bits and to 


1 r] ] t} ne rill 
roperty shape the wings of a new drill 


Phy \\ iwht ot the nachine . JOOO 
rounds Its capacity is from 7oo to Soo 
Irills per day The machines are manu 


factured by Word Brothers. 60 Castr 


ect. San Francis Cal 
A New Sensitive Drill 


his multiple-spindle drill press has 
everal features that are novel and that 
hould prove of value in actual shop work 
lhe illustration is from a_ patent-offics 
lrawing and while not as satistact ry as 


nght he desired, will show its new fea 


he drilling head carries four spindle 


each having its own friction wheel and 
lriving disk D his drilling head re 
volv round the column 4 on ball bear 


ings, to bring any desired spindle over the 
table, the Stop S low king it in place 


It will be noticed that the driving wheel 














( is not in the center of the column, and 
only drives the disk and drill spindl ARGE BLANKING PRESS 

















inches I he machine weighs about 18.500 


pounds and has recently been placed upon 
the market by the Toledo Macl 


| le ck . i« Ihio 


ine and 


Poo Compat ¥, Of 


Plain Milling Machines 


[he plain milling machine shown in t 


half-tone is L posit nd automatic feed 
geared machine, with 32 changes of th 
feed, which may lx ngaged or diset 
gaged with the machi n motion with 


out danger of injuring the working 


The feed per revolution of spindle 


from 0.003 inch to 0.300 inch Che max 
mum movement re 3S8Sx11x203%4_ inche 
ind the table is 36x12 inches The ma 
chine Is dl I | } k gea ed. \\ th ‘S 
changes of speed, ratios 3 ind to 

floor spac s+ 97 mehes in ji witl 


spindle, and 104 inches wide to permit ex 


treme table tr 1; the machine has a net 
weight of 4300 pounds and is #] N 
3-B of the Owen Machin | C 
pany, Springticld, Ohio. whe ke 
smaller machine. N 2-B. of similar ds 
Sign, the latter be ng, howeve r, mere! 
single back-geared wit] ight changes 


Sp ed, and wit 


Q inches respectively 
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Disk Grinder 


hown 1 
rhe equipped with vel 
| l t 
vertul belt drive, f 
inutacturing quant 
beige or 1) vith 
chine tox | 
l-slot | 


mMMOVesr to 

] | 
y a fever, prion and 
ive f ig te | Phi 


! 


ture is it enable the 


mate exertion, to turn 


vetting thre 


maXimnun 


rrading disk The tab 


micrometer stop screw 
in thousandths of ar 
ire 20 ink dian 
f h thi ‘ . 
' 
] ( \\ if 
pincale ‘ 
e¢ 
t=. rule 
} 
' 
j 
} 
V¢ ux 
CI 1. Besly 
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Spring-key Cock 


The engraving represents an interest- 
ing example of ground-key work, the 
principal advantage in the construction 
shown being the self-adjustment of the 
key; for should the latter wear in the 
least, the spring will immediately take up 
the wear and a tight joint thus be main- 


tained. The improvement is shown ciear- 





Y 
i" ’ 
I | 
| 
Lat 
—} 
— 
om 
SPRING-KEY COCK 
ly in the detailed view the spring A 
is made of phosphor-bronze wire, and 


placed at the bottom of the key B. This 
spring rests between washers C and D, 
the whole being held in place by the cotter 
pin E. The tension of the spring is suf- 
ficient to hold the key firmly in place, but 
it does not prevent it from being easily 
turned. The maker is the Lunkenheimer 
Company, Cincinnati, Ohio 


AN Dabiecutel Pipe Vise 


The vise shown in the half-tone illus 
tration extends to work on pipes and fit 
tings the same convenience and _ facility 
of adjustment afforded to the machinist 
in the double-swivel vise illustrated and 
described at page 357, Vol. 29, Part 2, 
viz., the work may be swung to any po 
sition .in two independent circles with 
axes at right angles to one another; the 
vise may therefore not only be used as a 
pipe vise, but as a universal chuck for 
holding a pipe, nipple, or elbow, or other 

















DOUBLE-SWIVEL PIPE VISI 


parts, when it is desired to work on them 


on the driller or other machine, the piec 


being held firmly at any desired ang] 
The vise has moreover a wide capacity, 
from '4 inch to 6 inches inclusive. At 


ter bringing the chain around the pipe 
and dropping the nearest link behind 

lug on top, a turn of the handle grips the 
pipe and at the same time locks both 
swivels The concealed end of the chain 


is attached to the inner portion of th 
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screw. When the screw is tightened the 
pressure of the nut on the rear yoke or 
body section tilts the latter forward, so 
that the lower ends press outward against 
the circular base and lock the vise against 
rotation. Reference to the longitudinal 
section of a double-swivel vise in the ar- 
ticle above referred to will make this 
quite clear. The base and the two yokes 
of the pipe vise are the same in design 
and size as those of the 3%-inch jaw 
double-swivel machinist’s vise, so that the 
In the 
pipe vise, as in the other, any desired 


upper parts may be interchanged 


friction can be had by adjusting two small 
screws in the friction plate, and by this 
means a stationary vise can be obtained 
when it is wanted. The maker is the 
Pittsburg Automatic Vise and Tool Com 
pany, Pittsburg, Penn. 





Meetings of the Society of 
Automobile Engineers 


At a meeting of the Society of Automo 
bile Engineers, held at the Flatiron build 
ing, in New York City, Saturday evening, 
March 16, it was decided that there should 
be a summer meeting of the society held 
at Buffalo between July 20 and August 
10. The meeting will occupy three days, 
of which one will be devoted to visiting 
the local automobile-manufacturing plants 
\ regular business meeting will be held 
early in May 





American Machinery Abroad 


Although American makers do a good 
deal of the business with Cuba in supply 
ing narrow-gage railroad cars for carry 
ing sugar cane in bulk, weigh-bridges, 
alcohol engines, etc., yet they might very 
well add to their trade in that direction. 
There is plenty of opening there for 
cheap, serviceable, standard narrow-gage 
cars, and also for ox- or horse-cart weigh 
bridges, which are used for the purpose of 
weighing the cane before delivery to the 
railroad companies. The demand contin 
ues brisk for steel rails, railroad wheels, 
axles, repairing tools for locomotives and 


cars, ete., while many inquiries are made 
for alcohol engines for driving repair ma 
chinery during the dead season in the 
ugar mills, when it is inconvenient to use 


the main boilers. 


\ Larce MEXICAN CONTRACT 

[he Mexican Government has con 
tracted with a private firm (Messrs. Do 
heny, Canfield & Brigde) for the estab 
ishment in Mexico City of works for 
the manufacture of oil gas, and plant for 
its distribution to industrial establish- 
ments, etc. The firm in question under- 
takes to spend at least 500,000 pesos on 
the works and plant, tools, ete All the 


machinery, tools, etc., needed for these 
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works may be imported free of duty; also 
electric-lighting material, and fire-extin- 
guishing apparatus. It is projected to es- 
tablish similar undertakings in other parts 
of the republic. There should be chances 
of substantial business arising from these 


contracts 


PROGRESS IN TURKEY 

[here is further indication of the open- 
ing up of the Ottoman Empire in the 
formation of an official commission to 
consider measures for the development of 
parts of the country. I have occasionally 
directed attention to this fact in these col- 
umns. With the opening up of the coun- 
try to trade and the increase of cultiva- 
tion, the demand for various mechanical 
appliances of every description is bound 
From the latest and 
best news received there is already a con 


to increase largely. 


siderable demand for oil pumps at Basra 
But it must be remembered 
that it is all very well to introduce ma- 
chinery, but what if none of the pur- 
chasers are able to install it or manage it 


and Bagdad 


when installed? Apparently the only way 
out of the difficulty is for the engineering 
firms themselves to undertake the instruc 
tion of the purchasers. It is very clear 
that if any engineering firms wish to 
share in the profits that will certainly ac 
crue to the engineering trade as a whole 
from the opening up of the country, they 
must set to work themselves to push their 
machinery and to instruct their clients 
how to make the most advantageous use 
of their purchases. 


\ CHeap Motive Power WANTED IN 
ARGENTINA 

One of the great needs in the Argen- 
tine Republic is for a cheap and trust 
worthy form of motive power. The days 
of the bullock for this purpose have large 
ly passed away. This is more particu 
larly the c&se in the districts where no 
cattle food is obtainable. In some parts, 
too, it 1s impossible to obtain wood for 


burning; in other localities water is very 


scarce. Oil engines, it was thought, 
would solve the problem, and although 
they have given very good results, vet 
they have not surmounted some of the 
difficulties. For instance, the combustion 
chamber cannot generally be gotten at and 
cleaned freque 


delicate to wit 


ntiv, or some parts are too 
hstand the rough treatment 
they receive at the hands of laborers. Of 


course, the combustion chamber of an oi! 
or gas engine is a most important part of 
the machine, and should be easily acces- 


sible whenever necessary: The ordinary 
type of portable steam engine on the four 
wheel base holds a premier position. Its 
fuel is straw or maize stalks and costs 
nothing, while it has the very great ad 


vantage of being generally understood 


al 
[he principal drawback is its great weight 


and heavy cost. The latter consideration 
especially prevents their being sold to 
small tarmers and others who could find 
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work all the year round for a light porta 
ble steam motor of six or eight horse- 


Buenos Aires itself, for 
of 


In 
horse-power steam motor 
any 
paper, 
reach of nearly all the small agricultur 
What 
simpler engine, 
bullocks over 
ing about $800 or 
could be put on this 
doubtedly command a 


power 
pretty well 


name, the price is $2000 or $2500, 


which is a sum quite beyond the 
ists. 1S really needed is a lig 
easily drawn by a pair of 
an ordinary road, and cost- 
If such a 


market it 


1000 thing 
would 
very 
Six horse-power is also a very useful size. 
Soup 


Can Bt IN 


HonbDURAS 


HypROCARBON Morors 
BritIsH 

By the way, while dealing with small 
motors, I may say that makers of oil or 
should 


importers of 


gasolene 
munication 


engines open up com 


with such goods 


in Belize. There is a large 
British for 
class. A certain number are already pur 


United States, while it 


demand in 


Honduras engines of that 


chased in the has 
paid one Swiss firm to open an agency in 
Belize for motors of this type 
IN SouTH AUSTRALIA 


[HE Prospects 


Owing to the constitution in South 
Australia of a number of local public au- 
thorities, there will 


very likely be a de 
mand there for fencing wire, pumps, trri- 
gation machinery, sanitary appliances, etc 
Hitherto th 


that orders were given to home manufac 


State Government has 


turers, irrespective of price and other 


considerations, but in the futt 
and cheapness will decide as to who is to 
The 
road and tramway extension is be 
State and large additional 


rails, tools, etc., will be re 


supply public wants work of rail 


ng I 
sumed in the 
quantities of 
quired. The expansion of the mining 


dustry has led to an increased demand 


for mining machinery. I cannot say that 
American exporters of mining plants 
show up very well in this market. For 


instance, in 1905, the latest 


data, the exports from Britain to South 
Australia 


£10,000: 


Ger 


£44,000 ; 


£16,000 


were value 1 it 


many, 


The German machinery was largely of 
scientific character, that from Am 

cluded numerous labor-saving arrang 
ments Phe 5 f oil engines a é 
nit Ss s becomu v nore 2g 1¢ ] nd 
read market awaits those tT i irgest 
kind especially in listricts whe 

water supply is n¢ V plent 


England 





New Publications 


GENTS OF THE SMITHSONIAN IN 
TION. 576 6xg-inch pages, with 98 
istrations The Gover Print 
ng office, Washingt 
This publication contains tl isual 
ports regarding the expenditur f fund 
and the report of the secretary the va 
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nstitution. A gen 
1 comprises by far 
the book, chronicles 
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liries column of the 
the ac 
per 
to 


resulted in 
material of 


been collected 


made from 


their answers re 
feature of the 


operation and repatt 


by recognized author 


are, of course, not 


AND QOrHer HEat 
H. P. Creighton 


Ss, wilh 





Price, $5 
This is essentially a text-book, designed 

for th se of s schools of eng 
neering, and as such it mixes the pract 
cal with the theoretical—descriptions of 
engines ind accessory m hinery ind the 
ise of the indicator appearing side by side 
with the essentials of thermodynamics 
The combination of indicator cards from 
~ompound gine cvlinders is discussed 
more fully than is usua Chapters on 
steam turbines, gas engines, gas produ 
ers, and re fr gveratio1 ¢ ncluded 
Concrete Factories. By Robert W. Les 

cy 152 7X10 pages, with 1 n 

erous illust ms. Bruce & Banning 
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t ie present ft 
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principles s, the author shows in 
such a way as to be easily understood, 
mw t energy of a steam jet is trans- 


formed into rotary motion by the various 


types of turbines. Early types are given 
rd to show inventors what has al 

ready been dot ind prevent a repetition 

‘ ' ] } 

ot errors along similar lines. The various 

types tur s now se are shown 

witl recessary details, and this s fol 


giving the 


results t various tests and the pertorm- 


ince of comparison with recip- 
cating engines Vacuum and_= super- 
ating aré : sidered. Other chap- 
ers ke p t fl Ww tI steam ind show 
mW cal il ited, the design of 
vanes for turbines, which has been made 
is clear S poss le: rotating bodies at 
high speed; balancing; ymmercial aspect 
t nes densing apparatus and 
marine turbine [he chapter which will 


appeal to running engineers is the one on 


care and management of turbines, which 


gives p l experience of men in 
charg f nes, information which is 
not va rl ny her way Che au- 
thor was editor-in-chief of Mach nery for 
1 numb t W h gave him an ex 
cellent opportunity to secure his facts, and 


ne has presented them in a way that 


be easi nderstood by th 


can 
average 


C. D. Gibson, of the Pratt & Whit 
re Company, resigns his position on 


issume position as superimten 


dent of the B. F. Barnes Company, Rock 


R. J. Suttor tter two and a_ half 
\ esidence in Canada, where he has 
roduced t im plat t paving 
for labor i eve of the largest ma 
chi :p Domi 1 has re 
ned ind ww located 


73 Eppirt street, East Orange, N. J 


Shore & Mi Souther Railway 
i \\ H f Iry 
Mr. | ‘ A ind 
fi l s, and 
M ers of 
Obituary 
R lern 
g of Pit g, P 

] \] - orto ‘ 
I Bb. b I 37 «years su 
‘ wn Foundry 
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ind Machine Company, Lewistown, Penn., 
died March 25 

Jacob Reese, of Sharon Hill, Penn., 


died March 25, aged 82 vears. He held 


ntions connected 


300 tters patent on inve 

with the manufacture of iron and steel, 
and was identified with the trade from 
early manhood. He built and operated 
works in Pittsburg, was interested in 
other ventures, and became very wealthy, 
but lost his fortune in a panic. He suc- 


ceeded» in partly retrieving himself in 


Investments 


ter 


Business Items 


Nutter, Barnes & Company have issued a 
notice that on and after Mareu 30. they will 
be located at their new factory 326 6A. 


will have increased 


street, Boston, where they 
floor space and # more complete equipment 
of modern tools 


Whitman & 


Templeton, formerly of 
Manufacturing Company 
York representative of the 


Ralph 
Barnes has 


appointed the New 


Pittsburgh Automatic Vise and ‘Tool Com 
pany, of Vittsburg Mr. ‘Templeton's office 
is at OF Warren street 

The Coes Wrench Company is) to build 
large additions to its knife works, at Wor 
cester, Mass., which will increase; the manu 
facturing capacity of the plant 150 per cent 
Not only will the knife works be enlarged, 
but departments in the new buildings will do 
work for the wrench works, which will in 
crease the product of that department, There 
will be three buildings, all of which will be 


designed by Frank L. Coes, president and 





treasurer. The demand for Coes products has 
increased tremendously of late Last year 
the growth in the wrench department was 
close to 25 pér cent reaching a total ol 
720.000 wrenches, not including what is 
known as the key model wrench 
Manufacturers 
The Ford Motor Company, Detroit, Mich., 
is building a new factory 


Glass Company, will erect 
Westport, Ind 


The Carr-Lowery 
additions to its plant at 
The Link Belt Company, Chicago, IIL... 
build a factory $18,000 
The 
x. 7 
The 
pert, Conn., 
rhe 
ington, Ih ¢ is 


will 
ata cost of 
Rope 
addition 


new 
Company, Auburn 
to its plant. 


Columbian 
will build an 
Company, Bridge 
addition. 

Wash 
new 


Standard Coupler 
will erect a 
Motor 


selecting a 


two-story 


Carte Car Corporation, 
site for its 
plant 

Phe 


enn... is 


Cambria Forge Company, Johnstown, 


figuring on some extensive improve 
ments 
rhe 


Webet Company, Cincinnati, 


build 


Foundry 
will an addition expending about 


Sve 


rhe ¢ I’. Lesh Paper Company, Indianap 
olis, Ind.. will put up a new plant to cost 
S54 

Chandler & Taylor, Indianapolis, Ind., en 
vine and boiler builders, will erect a $5500 
addition 

fhe Gravs Harbor Light and Power Com 
pany \berdeen, Wash., will erect & new 
power plant 

Che Pennsylvania Telephone, Company will 
install a new plant in Reading, Penn., cost 
ing STOO 000 

rhe Union Drop Forge Company, Chicago, 
lll., contemplates the erection of a new mann 


facturing plant 
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The Tolhurst Machine Works, Troy, N. Y.., 
has awarded contract for a new four-story 
factory building 

The Avoca Wheel Company, Bath, N. Y 
whose plant was burned some time ago, is 


preparing to rebuild 


fhe Buckeye Foundry Company, Cincin 
nati, Ohio, will erect a machine shop addi 
tion to cost S15.000 

The Industrial Works Company, Bay City, 
Mich., will ereet a new steel foundry plant, 
also an erecting shop. 


Extensive additions are being built to the 
plant of the International Silver 
Norwich, Conn. 


cutlery 
(company at 


The MeGregor-Banwell Fence Company, 
Detroit, Mich., will rebuild its plant which 
was recently destroyed by fire. 

The National Acme Manufacturing Com- 


builders, Cleveland, Ohio, is 


building. 


machine 
new factory 


pany, 
erecting a 
The J. IP. Devine Company, 
will new plant for the 
of its vacuum drying apparatus. 


juffalo, N. Y., 


erect a manufacture 


Reeves Bros., Columbus, Ohio, have in 
corporated as the Reeves Gas Engine Com 
puny, and will build a new plant 

Charles Mundt & Son, 441 Pearl street, 
New York, manufacturers — of perforated 
metals, will erect a factory in Jersey City. 

The United States Rubber Company, of 
New York, will erect a new building at its 
plant in Bristol, R. 1. for the manufacture 


of insulated wire. 
The 
Springs, \. \ 


Worcester Salt Company, Silver 
is planning to install in the 
boiler room, an overhead coal bunker and coal 


handling machinery 


The H. B. Smith Foundry Company, West 
field, Mass., manufacturing radiators, boilers, 
ete., Will build an addition and employ about 
100 more men, it is said 

The Rapid Motor Works, Vontiae, Mich., 
will erect three new buildings, one to be 


department, one a_ testing 


kiln 


a woodworking 
house, and one a dry 
England, of 
manufacturers of 


Vhiladeipbia, and 
electrical de 


Mayer «& 
elsewhere, 
vices, are having plans prepared for a group 


of buildings in Ambler, Pa 


rhe Westinghouse Electric and Manufac 
turing Company, E. Pittsburg, Venn., has 
broken ground for the erection of an = addi- 
tional $500,000 factory building 

The General Electric Company, of Schenec 
tady, N. \ has purchased seven hundred 
acres at Erie, Penn., and will build a plant 
at that place. About 4000 will be employed. 


The Erricsson & Moon Manufacturing 
Company, Detroit, Mich... manufacturers of 


gasolene 


building 


and 
factory 


dies, tools, metal specialties 


engines, will erect a modern 


he 


been organized at 


Keystone Steel Castings Company has 
with a capital 


the 


Chester, Pa., 
will be erected for 


steel A. G 


of S100.000 \ plant 


manufacture of crucible Lorenz, 


president 


Walter HL. Judson, Portland, Ore., formerly 
of the Pullman Car Company, is at the head 
of the movement to organize a company to 
manufacture cars S500.000 has already been 
subscribed 

rhe Union Manufacturing Company, New 
Britain, Conn manufacturers of lathes and 
drill chueks, has awarded contract for the 
construction of two new foundry lildings 
at its plant 

Burd I’. Evans & « Philadelphia, Venn., 


have plans posted for the plant to be erected 


at Bristol, Penn... for the Standard Cast [ron 


Pipe and Foundry Company rhis plant will 


cost about Soho 


rhe Alton Manufacturing Company, 451 





1907. 


April 4, 


gas fix 
working 
should be 


New York, 
catalogs of 


Greenwich street, making 


tures, desires brass 
and tool 


addressed to If. J. 


etc., 
machinery. These 


sJachmann 


The plant of Dedd & Struthers, Milwaukee, 
Wis., lightning rod and 
electrical practically 


manufacturers of 


apparatus was des 


trovyed by fire. causing a loss of about S895, 
ooo It will be rebuilt at once 

Plans have been completed by Admiral 
Mason, chief of the Naval Bureau of Ord 


nance for the construction of a torpedo fac- 


tory at the Newport (R. 1.) Naval Station. 
About 200 men will be employed. 

The Buffalo (N. Y.) Copper Roiling Com 
pany is being organized with a capital of 
$500,000. A plant will be built at Black 
lioek. Robert L. Fryer, Franklin I). Locke 


and others, of Buffalo, are interested 


Manufacturing 
a new 
new 
ones. A 


American & British 
Providence, R. I... 
machine shop, which is to 
main building and three 

one-story testing shop will alse be 


Company, will erect 
comprise a 
smaller 


erected, 


The Gilbert Ilunt Company, Walla Walla, 
Wash., intends erecting a large new plant in 


and 
implements 


conduct its foundry business 
agricultural 


will 


which to 
the manufacture of 
This, with 
» TOO Oe, 


cost cost nearly 


equipment, 


The Kemper & Buck Manufacturing Com 
pany has been formed at Newark, N. Y., and 
will erect two buildings with a floor space of 
15.000 square feet for the purpose of manu 
facturing wood products. doors, sashes, 
blinds. ete 

The Third Hand Manufacturing Company 
is being incorporated at Denver, Colo., with 


a capital of $50,000, to manufacture a sew 


ing machine attachment and other me 
chanical novelties. James M. Butcher, of 
Denver, the inventor of the sewing machine 
attachment is one of the directors 





Trade Catalogs 


Company, Chicago, 


list. 


Scully Steel and Iron 
ll March and April stock 

Standard Connecting Rod Company. Beaver 
falls, Booklet illustrating finished 
crank 314x6 inches 

The 
Company, 
ters with 


Penn. 
shafts. 
Tool 
blot 


Vise and 


Series of 


Pittsburgh Automatic 
Pittsburgh, Penn. 
illustrations of 
I. Saunders’ Yonkers, N. \Y 
catalog of pipe-threading machinery 
trated, 131 pages. 14x10 inches, paper 
rhe Electric and Supply Com 
pany. Cleveland, © Bulletin No. 107, il 
lustrating and describing Type G controllers 


vises 
1907 
Illus 


Sons, 


Controller 


Word Brothers, 60 Castro street. San Fran 
describing drill-maker 
$'4Xx7 


Catalog 
Illustrated, 


ciseo, Cal 
und = sharpener inches 
paper 
Niles-Bement 
New York 


metal-working 


ond Company, 111 Broad 
List No. 15 Second-hand 
machinery a1 444x7 


way, 


pages 


inches 


W ant 


heats pps 
thout six words 
abbreviated 

not late 
reck’s issue 
will be forwarded 
to which their 
but replies 


Advertisements 


a line for each 
make a line. No 
Copy should be sent te 
than Friday for the 

insicers addressed to 
tpplicants may 
replics are not 
will not be 


insertion 
advertise 


conts 


ments 
reach ts 
enasul 

oui cade 
sper ifu 
to he jor warde d 
returned if not forwarded, they will be 
destroved without notice Vo information 
egarding any advertiser using 
Original letters of recommenda- 
of value should not he 
correspondents Only 


names 


given by us 
hor number 
tion or othe 
inclosed to 


papers 
unknown 
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bona fide advertisements inserted under this 
heading No advertising accepted from any 
agency, association or individual charging a 
fee for “registration.” or a commission on 


successful applicants for situations 


mades of 


Miscellaneous Wants 


New York 


Smith « 


Cox Computers, 75 Broad St 


Caliper catalog free E.G 
Columbia, Da 
Universal 
I! A Lowe, 
Will 
machine or 


cireulars 
Cleveland, © 


eee 


Test Indicator 
Lock Box 146, 
royalty 

wba, 


for good patented 
AmMeR. Macu 
built to ordet 
Mich 
give ad 
Chicago 


buy or pay 
tool sox 


and machinery 
Machine Co., Detroit, 


will 


Tools, dies 
Northwestern 
Expert consult and 
Buren St., 
models and 
Chase, New 


machinist 
vice. <A. Frisk, 2240 Van 
Light tine machinery to order 
electrical work specialty E. O 
ark, N. J 
Special machinery to 
other molds specialty. ©. 


order, carbon and 
Anderson, 30° Law 


rence St.. Newark, N. J. 
Wanted— Tapping chuck, 0” to %&": also 
horizontal broach, in good order; state make 





tox 





pric 2, Philadelphia, Pa. 

Special machinery accurately built Screw 
machine and turret-lathe work — solicited 
and price Box 3512. Philadelphia, Pa 
Special machinery to order Catalog of 
small engines and boilers and engine castings 


10c, Sipp Elec. & Mach. Co., Paterson, N. J 

Wanted—- Manufacturer to build in quanti 
ties, a new type of standard machine (com 
pressor) in steady demand Address R. ¢ 





(o.. Box S21, Pittsburg, Pa 

Small automatic’ machinery for  specia 
work, models, jigs. ete. built to order 
Satisfaction guaranteed. Novelty Engineer 
ing Association, Fitchburg, Mass 

Special machinery and duplicate machine 
parts built to order; tools, jigs and experi 


complete modern equipment 
MacCordy Mfg. Co., Amsterdam, N 

Arrange with us to do your manufactur 
we build special machinery, special tools, 


mental work; 


ing: 

ete. Lewis Blind Stitch Machine Company 

nov North Commercial St., St. Louis, Mo 
Large floors for rent, 60x210 ft. in thriv 

ing country town near Boston and Provi 

dence; steam and electric power, light and 

heat; railroad switch Apply to Box 773 


AMERICAN MACHINIST 


A large English firm of machine-tool im 
porters, having showrooms and offices in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, AMER. MACHINIS1 


To correspond with men capable of tilling 
positions as instructors in college machine 


pattern, and forge shops: location, middle 
West: state age, full experience and educa 
tion Communications treated confidentially 


tox Ti4, AMERICAN MACHINIST 
Wanted—-To buy patent, or manufacture 
under royalty, any specialty where high-grade 


vrey iron castings constitute 60 per cent. o1 


more of total cost: would also consider New 
England or Eastern rights to established 
article “Founder,” Care AMER. MACHINIS' 


Draftsman, engineers learn automobile 
drafting and designing including the latest 
European and American practice; the only 
field not overcrowded: instruction in = class 
room and by correspondence. The New York 
School of Automobile Engineers, 146 West 


56th Street 


Advice: mechanical, practical and techni 
Vil 


cal: tell me your needs. tell you the 
cost: lowest estimates given on fine tools 
dies and presses for sheet metal goods pro 
duction : you my books? Jos. V. Wood 


have 
worth, M. E 
i. uo =e 


The shops o 


Arbuckle Building, Brooklyn. 


the Moter Car Specialty Com 


pany, at Trenton, N. J.. in addition to luild 
ing speed meters and other high-class speed 
recording instruments, are open for the manu 
facture of light high-grade machinery on 
contract or royalty basis, either in large o 


small quantities 


An experienced designer desires to negotiate 





with responsible concern desiring to manu 
facture gasolene commercial vehicles to de 
sign for them a commercial tructh delivery 
wagon, which will be a practic: suieces 
without experimenting Address Box Sus 
AMERICAN MACTIINIST 

We can build machinery for qu delivery 
A shop building machine tools wishes to take 
contracts for the construction of machine 
or anything that can be produced in a foun 
dry and machine shop Send drawings and 
specifications and estimates will be made wit! 
guarantee of quick delivery We can refer to 
a standard line of tools now on the market as 
to the quality of workmanship Bex 75 


AMERICAN MACHINIS1 


AMERICAN MACHINIST 


Successful draftsmen drawing 8125 to S200 





month require thorough drafting room 
knowledge As chief draftsman of engineer 
ing firm I know exactly the quality and 
quantity of experience and practical training 
you must have, and prepare you by mail 
home Instructions for above paying positions, 
which | furnish free anywhere Complete 
highest grade drawing outfit. with German 
silver set of tools, value S13.85, free Ad 
dress Chief Draftsman, Div. 4. Eng’s Equip't 
to iin ' { hicageo 


Manufacturing Special A mechanical en 


vineer of experience has obtained I s 
patents for the manufacture of high-speed 
steel tools and has in operation a= factors 
which has reached a point where it is paying 
e\penses Ile. however, needs further capita! 
and would like to find a man with S25,000 


or SOO.) to join him in exploiting the entet 


prise There is not a more promising one 
today availalle Fullest investigation desired 
and best references given and required tox 
S14, AMERICAN MACHINIS1 

Proposals will be received at the Bureau of! 


Accounts, Navy 
Washington, I) ¢ until 10 o'clock a.m 
April 9 1907, and publicly opened immedi 
ately thereafter, to furnish at the navy yard, 


Supplies and Department 





New York. N. Y.. a quantity of naval sup 
plies, as follows Sch. S383: Poisting en 
vines Sch. S25: Valve reseating machines 
punch and = shear pneumatic countersinker 
water tool grinder Applications for pro 
posals should designate the schedules desired 
by numbet Blank proposals will be fur 
nished upen application to the navy pay 
New York 


office 


or to the Bureau. 
> Rogers, Paymaster . N 


General U.S 


Situations Wanted 


address 0 


Classification indicates present 
advertine nothing else 
CONNECTICUT 
Foreman pattern maker of large experien 
desires position: gasolene engine or automo 





hile work preferred: Eastern States: excep 
tional references tox STO, AMer. Macn 
Superintendent wishes to make a change 
aceustomed to tine and medium heavy intet 
able work: a designer of modern tools 
and special machinery for rapid produc 
tien. Rex TS4. AMERICAN MACTIINIS1 
ILLINOIS 


ngineer in charge of large 
the West wants work in the 


AMERICAN MACHINIST 


Draftsman l 
drafting room in 
Kast ; 





MASSACHUSETTS 





Blacksimith foreman desires change Box 
Stn AMERICAN MACHINIST 

Superintendent or general foreman by man 
1: has at present over 100 men: with pres 
ent tirm 10) vears: thoroughly up-to-date on 
modern shop methods and high-speed produc 
tion best f references Address tox SO 
AMERICA MActhinist 

Sew EERSEY 

Superintendent's assistant: practical man 
2 can estimate, do drafting and lay out 
work; wants position outside will travel 


Box SZl. AMERICAN MACTIINES’ 


\ddress 


Sew yorRK 


loraftsman txeraduate mechanical engineer), 


age 25. with shop and drafting room experi 
ence, now employed, wishes to change posi 
tion State full particulars tox SOG. Au. M 


graduate % years 


Mechanical draftsman 
tox SO4d. Aw. M 


experience, desires position 
shop and draft 
change position 


graduate { vears 
wishes to 


College 
Ing experience, 


Box SOT. AMERICAN MACHINIS 

Position of capacity by oil engine man fo 
designing, rate fixing, shop organizing. pro 
duction, engineering tox 7H), AM. Mac 


Draftsman: experienced designer on special 


automatic machinery, having executive abil 
1\ Wishes to change tox STS, AM. Mac 
Mechanical engines and draftsman: grad 


te German nue pas} / venurs experience 
York I New Jerse 
AMERICAN MACTHIINIS 


change 


Box 


preferred 





Ss perintendent or mastet nechanic desires 
can contro lnrue volume econ 
. 
\ educe operations and maintain in 
terchangeahbility Box 7H AMEI Macnu 


Superintendent ig a7 wide experience 
on interchangeable work, s machiner 
ind metal executive ability and 
excellent manager of men Address Box 
AMERICAN MACHINIS1 


draftsman 


ecial 


spec laities 
so 


Mechanical experienced in ce 


tail and construction work on automatic ma 
hiners i vears’ experience and 2 yea 

shop work, wishes position in vicinity of New 
York City Box S17, AMERICAN MACHINIST 





losition as foreman or assistant, by pra 
tical mechanic and toolmaker, thoroughly fa 
miliar with all kinds of automatic screw ma 
chines, having had charge of same for numbe 


f years Box 706, AMERICAN MACHINIS 
employed, cle 


Mechanical superintendent 


sires to make a change; expert toolmaker, ma 
chinist, designer and manufacturing econo 
mist; strong executive; salary secondary con 


sideration Box 795, AMERICAN MACHINIS 
rechnical man, 35, good 
chanical ability, wants position, 
gineer, superintendent or charge of 
tion: has held similar positions; 


ences Address Box 797, AMER 
Mechanical draftsman and 





executive and me 
assistant en 
construc 
best refer 
MACHINIS 
designer «(Js 





technical graduate with S years’ practical ex 
perience on tools, fixtures and automatic ma 
chinery, good knowledge of manufacturing in 





terchangeable parts, wants to change; pos 
thon as assistant to master mechanic pre 
ferred Box S25, AMERICAN MACHINIS" 


OHIO 


Mechanical draftsman “0 years’ exper 


ence; practical, on gas engines, special ma 
chinery, jigs and special tools: position de 
sired in Ohio or VPennsylvania ae ae 
ings, Xenia, Ohio 


PENNSYLVANIA 


Superintendent or foreman: expert in mat 


ufacturing methods, several years’ experience 
as executive, hustler and cost reducer; fur 
nish hest references from present emplove: 


AMERICAN MACHINIS1 
WISCONSIN 


tox SI6 


Mechanical engineer : 
manufacturing or shop 
ment tox TOS, AMERICAN 


POREIGN 


ten years experience 
engineering depart 
MACHINIS? 


\utomobile engineer, also experienced = ii 
steam engineering, machine tools, et wishes 
to represent and travel midlands for high 
class firm: commission basis ; Soper 


Nicholes, 55, Holly Lane, Smethwick, Eng 


Help Wanted 


Classification indicates present address f 
advertiser, nothing else 
CONNECTICUT 
Wanted—First-class operator on Jones & 


first-class al 
Machine Co 


also 


The 


one 


New 


Lamson turret lathe; 
around machinist 
Danbury, Conn 
Wanted 


Draftsman Experienced in design 


ing automatic machinery give full partie 
ulars regarding experience, etc. The Bullard 
Machine Tool Co., Bridgeport, Conn 
ILLINOIS 
Wanted - Patternmaker boss for pattern 
shop of steam engine manufacturer; pattern 


774. AM. M 


thorough 


Rox 


who is a 


about six 
Young 


works men 


Wanted 


man 


shop man, to travel for a machine tool con 
cern in the East; good opening for man not 
over 25, who is not afraid of hard work; not 


experience as sales 
experience would 


necessary to have had any 
although such an 


ean 
help \ddress Box S15, AMER. MACHINIST 
Wanted —Foreman in the jobbing and 


special order department of large sheet meta) 
works; department embraces light and heavy 
sheet metal of all description; applicant must 


have large experience and executive ability 
German preferred ; salary $1500 Ad 
dress Box SOS, AMBRICAN MACHINIST 


MARYLAND 
established 
experienced 


automobile manu 
engineer and de 
design a four-cylinde: 
vasolene touring car both with respect to de 
sirability and economical production good 
position with excellent opportunities for right 


Wanted —By 
tfacturet an 
signer competent to 


man; give experience In reply Address “En 
vines AMERICAN MACHINIST 
MASSACHUSETTS 
Two three first-class toolmakers he 
Te, AMERICAN MACHINIS’ 


Wanted Fool and die makers accustomed 








accurate, complicated work; steady worl 
te thoroughly competent men wawes 4h yy 
hour ibjeet to a liberal increase after show 
ing the necessary ability vive references 
Address The T). I riggs Co... Manufacturin 
jewelers Attleboro, Mas 

expe enced mechanical drattsmar wanted 
\ manufacturing oncern near Boston 
Mass or designing of jigs xtures ind 
special nachinery per position § for 
he ivht man draftsman with practica 

ichine shop experience preferred Address 
vith full particulars regarding age, education 
experience and initial salary expected to Box 
TOG, OA CAN MACHINIS’ 

MICHIGAN 

Ma nists Wanted—First-class machine 
hands and _ flooi hands on heavy work 
steady employment assured Northern Er 
gineering Works, Detroit, Mich 








MISSOURI 

Wanted—-First-class adjusters 
to adding machine and typewriter work. 
versal Adding Machine Co., St. Louis. 

Wanted -An experienced man to act as 
foreman in the assembling department of an 
automobile factory in the West. Box 812, 
AMERICAN MACHINIST. 

Draftsman Wanted—-Large lead mining 
company, 65 miles south of St. Louis, Mis 
souril, wants draftsman for mechanical draft 
ing and for making surface and underground 
maps: must be first-class freehand letterer 
and neat workman: man with knowledge of 
plotting and calculating survey field notes 
preferred; applicants please submit speci 
mens of work and state salary wanted. Box 
743, AMPRICAN MACHINIST. 


accustomed 
Uni 


NEW JERSEY 


Gas engine man wanted at once for instal 
lation and repair work. Steady employment. 
Apply. The Standard Motor Construction Co., 

72 Whiton St., Jersey City, N. J. 

Wanted die and instrument makers 
accustomed to accurate, complicated work ; 
steady work and good wages to thoroughly 
competent men; give references. Address 
tox 438, AMERICAN MACHINIST. 

We our plant and desire 
floor day work and lathe 
hands Good pay and steady 
work for good men. Address or apply at 
Pond Machine Tool Co., Plainfield, N. J. 

Wanted—Foreman for foundry; open shop 
employing about fifteen molders, making ma- 
chinery castings up to two tons; permanent 
position to reliable and capable man; state 
references, age and salary wanted. Address 
Box 811, AMERICAN MACHINIST 


oO 


Tool 


increased 
hands for 
work. 


have 
and vise 
for night 


Wanted—An experienced foreman of tool 
making department in a factory ‘producing 
fine small mechanical work, on the inter 


changeable plan; the work done demands the 
highest skill and accuracy in fine tool work 
An intimate knowledge of fine die and sub 
press work and modern up-to-date methods in 
all departments of fine tool making; it is 
absolutely essential that the applicant should 
have held a similar position elsewhere, and 
be possessed of good executive ability; the 
department employs from 30 to 40° men; 
references required. Box 789, AMER. MAcH 
NEW YORK 

draftsman, toolma 
give age, references 
Remington Arms Co., 


Experienced 
machinists ; 
expected. 


Wanted 
kers and 
and wages 
Illion, N. Y. 

Wanted 
fixture work: 
wanted; good 
Ryerson St., 

Wanted 
chinists ; 


on jig and 
in this line 
20-42 


Draftsmen ; first-class 
only those well up 
pay for right parties. 
Brooklyn, N hs 
Several first-class 
in answering state 


all-around 
where you 


ma 
have 


worked, how long and on what class of work 
Box 823, AMERICAN MACHINIST 
An established, successful, dividend paying 


AMERICAN MACHINIST 
manufactory, wants executive for active, sal 
aried position. Must invest $10,000 to $25, light. 
000; full investigation allowed. Address Box steady 
810, AMERICAN MACHINIST. Mfg. Co., 


Foundry foreman: 


western New York; 


gen- 


April 4, 1907. 


men on special tools, fixtures and models for 
high-grade machinery. 

employment. 
Woonsocket, R. 


Good wages and 


Apply to Taft-Peirce 
I. 


VERMONT 


eral line; one pound to five tons, new modern Wanted—A draftsman, one with experi 

foundry; melting 20 tons. wants up-to-date once on textile machinery preferred. Box 

man who can show he has produced results; 774 AytericAN MACHINIST. 

state in full name, age, experiences, refer- 

ences and salary wanted to start. Address WISCONSIN 

“Foundry,” AMERICAN MACHINIST. To cope with the continuous enlargement of 
Competent factory executive wanted; West- our business, first-class machinists, pattern- 

ern New York Manufacturing Company, man- Makers, molders and boilermakers can find 

ufacturing large line from medium inter- Steady employment. Box 899, Milwaukee. 

changeable parts by automatic and _ semi- Large concern building excavating and rail- 

automatic machinery to large special units; way machinery wants to correspond with 


capable man of high 


and business sense. who can show that he 
has produced results, and has capacity to reasons for 
rapidly advance to an executive position; advantage: 
state in full, name, age, past experiences. confidential. 
length of time different positions, responsi 
bilities, references. ete. Address ‘“Capable,”’ 


AMERICAN MACHINIST. 


character, 
perience in manufacturing lines with ability 


tact and ex 


first-class mechanical draftsmen with view 
filling future vacancies as they occur; wants 
men now employed ; 


Wanted 
handling pattern shop, 
shop departments in a general jobbing, repair- 


to 


give full experience and 
changing; shop experience great 

all letters acknowledged and held 
Box 919, AMERICAN MACHINIST. 

WEST OF MISSISSIPPI 

A good superintendent capable of 

foundry and machine 


Wanted—-First-class — structural engineer ing and manufacturing shop located in a rap- 
capable of designing steel buildings, bridges. idly growing city of two hundred thousand in 
ete.; state age, qualifications, initial salary habitants, center of a big lumbering country 
expected, etc. Address Box 567, AM. MACH. jn the West: one who could invest about 

Wanted—tTechnical graduate experienced $10,000 preferred. An excellent opening for 


on gas engines, 


testing department of large works. 
giving full particulars. 


to take charge of gas engine 


the right 
Address, 


Box 157, Salem, O. 


man. 
and given. 


Full investigation demanded 
Address Box 692, AMER. MACH. 


FOREIGN 


Wanted—-In Cleveland, Ohio, assistant Wanted—Gentleman (English or foreign), 
working foreman, capable taking charge of for technical correspondence and other office 
eight punch and die makers for sheet metal work; must be good linguist; state age, sal- 
stampings; state where formerly employed; ary expected, and full particulars in own 
class of work, and salary expected. Box 824, handwriting. Z. F. 699, Messrs. Deacons, 


AMERICAN MACHINIST. 


Tool Room Foreman 
to-date manufacturing 
Ohio; must 


the making of small tools for 


Leadenhall street, 


London, England. 





Wanted 
concern 


By an 
located 


up 
in 


be able to design and supervise 


both brass and 


For Sale 


iron work; write, stating fully, previous ex 

perience, references, age and approximate For Sale—Foundry, wood and iron machine 

salary required. Box 790, AMER. MACHINIST. shop. Box 74, Albion, N. 
Wanted—-Mechanical drawing checker; an Planer, 24 in. by 6 ft.. heavy Pease: 

experienced practical and reliable man, age good condition; running: $300. Bowers, 412 

30 or more, wanted by a large automobile N. Darien Street, Philadelphia. 

pace poo wD ge Fg ae my ae pee For Sale—Jobbing iron and brass foundry, 

= oe “a = A nae : eS. located in western Pennsylvania ; price $6000. 

see that parts will assemble without inter- address B 813. AMERICAN MACHINIST. 

ference, and make estimates of material re a a Lon mae - 

quired in construction; permanent position For Sale—Cyclopedia of modern shop prac 

references. tice, four volumes; bound in green morocco 


and good salary for 


Address Box 801, 


Wanted 


right 

AMERICAN MACHINIST 
PENNSYLVANIA 

First-class draftsman on mill con- 


man ; 
leather. 
for $6 
eago, Il. 


struction and equipment, technical man pre for sale 
ferred. Box 775, AMERICAN MACHINIST. pos ‘ 
Wanted—Capable diemakers to work on  jng; 


heavy 


proper applicants. 


as well as wages expected. 
RHODE ISLAND 


are continually adding to our force, 
machinists and drafts- 


We 
perienced toolmakers, 


drop-forge dies; 
Apply, giving references, 


steady work for the Box S805, 


Box Am. M. 


705, 


dryman ; 
eastern 


ex 


Practically new 
Address L. N. "6. 


jobbing trade; 
reasonable rent; 
AMERICAN MACHINIST. 

For Sale 
machine shop doing good business ; 
opportunity 

located 
New 


cost $18; will sell 
Box 425, Chi- 


A well equipped machine and pattern shop 


New York City; manufacturing 
own power, whole build 
retiring from business. 


small foundry and 
excellent 
for combined business and foun- 
in manufacturing district 

Box 809, AMER. MACH. 


or for rent; 


York. 
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Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green 
field. Mass. 

Yost Mfye. Co. G. M.. Mechanics 
burg. Ta 


Bolt Heads 


Lang Co.. G. R.. Meadville, Da 

Bolts, Coupling 

Cleveland Cap Serew Co Cleve 
land, Ohio 

National-Acme Mrg Co.. Cleve 


land, O 


Bone for Case Hardening 

Rogers & Ilubbard Ceo,, Middle 
fown, Conn 

Books, Meehanical 


American School of Correspond 
ence, Chicago, Ill 
Henley Pub. Co... N Ws 
York 
Hill Publishing Co., 
. a 


New 


New York 


Sames, ( Jersey City, N. J 
Boosters 

Burke Electric Co., Erie, Va 

C & C Electric Co... New York 


Crocker - Wheeler  Co., Ampere, 


General I 


‘Neetrie Co.. New York 
Northern Elec Mfg. Co Mad 
ison. Wis 


Ridgway Dynamo & Engine Co., 


Ridgway, Da 


Sprague Electric Co... New York 

Westinghouse Electric & Mfg. Co 
Pittsburg, Da 

Boring and Drilling Ma- 
chines, Horizontal 

tarnes Co., B. F., Roekford, I 

Barnes Co., W. F. & John, Rock 
ford, Ill 

Beaman & Smith Co., Prov., R. I 

Bertam & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Betts Mach. Co., Wilmington, Del 

Binsse Mach. Co.. Newark, N. J. 





York. 


Ridgway Dynamo & Engine Co, 


Ridgway, Pa. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa 


New York. 


Vandyck Churchill Co., 
Cleveland. 


Warner & Swasey Co.. 
Ohio 


Boring Tools 
Chi 


Armstrong Bros rool Co., 
cago, 


Fairbanks Co., Springfield. Ohio 


Western Tool Mfg. Co Spring 
field, Ohio 

Boxes, Tote 

Lyon Metallic Mfg. Co.. Aurora 
11) 

Brackets, Lamp 

Standard Welding Co.. Cleveland 
Ohio 


Brakes, Magnetic Friction 
Electric Controller & Supply Co., 
Cleveland, O 


Brazing 

Reinforced Brazing & Machine 
(o Pittsburg, Ta 

Broaching Machines 

Burr & Sons, Johr I Brook 
wa mh. F 

Harrington, Son & Co Edwin, 
Philadelphia, Pa 

Lapointe Mach. Teo) Co.. Hudson, 


ass 


Bulldozers 


Bertram & Sons x Ltd., John, 
Dundas, Ontario, Canada 

National Machinery Co., Tiffin, © 

Prentiss Tool & Supply Co., New 
York 

Poledo Machine & Tool Cs Te 
edo, Ohio 

Cabinets, Tool 

Armstrong Bros : “o., Chi 
cago, Ill 

Hammacher, Schlemmer &€& Co., 
New York 








Brush & Hudson, Brooklyn, N. Y. 


Harrison. If. K., St. Paul, Minn. 

Shaw Mfg. Co., Galesburg, Kan 

Steffey Mtg. Co.. Phila., Pa 

Castings Steel 

Bethlehem Steel Co. So. Beth 
lehem, IT’a. 

Birdsboro Stee) Fdry. & Mach. 
Co.. Birdsboro. I's 

Farrel Fdry. & Mach. Co., Anso 
nia, Conn 

—_ & Co.. Edwin R.. Chicago. 
I 


Cement, Cant Steel 


Clark Cast Steel Cement Co.. 
Shelton, Conn 

Centering Machines 

Bertram & Sons Co.. Ltd., Jobn. 
Dundas. Ontario, Canada. 

Hendey Mach. Co., Torrington. 
Conn. 

Hill. Clarke & Co.. Ine., Boston, 
é ass 

National Machine Co., The, Hart 
ford, Conn 


Phenix Mfg. Co.. Hartford, Conn. 


Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York 

Whiton Mach. Co... D. E.. New 


London, Conn 


Centers, Planer 


Morse Twist Prill & Mach. Co., 
New Bedford. Mass 

Pratt & Whitney Co.. Hartford. 
Conn 


Woodward & Powell Planer Co., 


Worcester, Mass 

Chains, Driving 

Raldwin Chain & Mfg. Co., Wor 
cester, Mass 

Boston Gear Works, Norfolk 
Downs, Mass 

Diamond Chain & Mfg. Co., In 
dianapolis, Ind 

leffrevy Mfg. Co.. Columbus, O 

Link-Belt Co., Philadelphia. Pa. 

Morse Chain Co., Ithaca, N. Y 

Whitney Mfg. Co.. Hartford, Ct. 
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“WHITNEY” CHAINS, 


Hand (feed) Milling Machines and The 
Woodruff Patent System of Keying. 
4 



































The Whitney Mfg. Co., Hartford, Conn., U.S.A. 
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Chisels, Cold Clutches, Friction Cotters Crucibles 
-— Schlemmer & Co., Aagerioon fest & Machine Co., Meese a pee & Mach. Co.,} Dixon pe na Joseph, Jer- 
ew rk. oston, Mass. New ediord, Mass. sey ty, N. J. 
Whitman & Barnes Mfg. Co., Chi- | Caldwell, Son & Co., H. W., Chi- | Standard Tool Co., Cleveland, O. Ouscmayer Co., S., Cincinnati, O. 
cago, ; “ cago, a. , 7. on - wan £ Barnes Mfg. Co., Chi-| Smith Fdry. Suply Co., J. D., 
resson Co., Geo. V., a. Pa. cago, ‘ Cleveland, O. 
Chucking Machines Eastern Machinery Co., New Ha- 
American Tool Wks. Co., Cin., O. ven, Conn. Counterbores Crushers 
ardons & Oliver, Cleveland, O. | Evans Friction Cone Co., Newton se , i J > J ork 
omen a Sharpe Mfg. Co., Provi. “lag amd Morse Twist Drill & Mach. Co., Niles-Bement-I ond Co., New York. 
p tdaey Joh nan Gin, Guatete Mast New Bedford, Mass. Link-Belt Co., Philadelphia, Pa. 
Cleveland , Machine | “ford, Conn. | Siocomb Co. J. T., Prov., RB. I. Cupolas, and Ladles, Foun- 
ci cesi egveiand., 0. Link-Belt Co., Philadelphia, Pa. | Countershafts — . 
[eBlond Mach ‘ool Con. ier | NSConse ye Mis: Co» New Haven, | Almond Mfg. Co, T. R., Brook. 
+ pe » RK. EK, oa : = - . . yn, | Fe Byram & Co., Inc., Detroit, Mich. 
nt aay, el Ste te eens Set Co. ee Sem. Builders’ Iron Fdry., Prov., R. I.| Obermayer Co., S., Cincinnati, O. 
FE . ” a. § , Bvane Friction Cone Co., Newton ear aes rf Wes _s ~ 
. rama, ag" . » Mass. Smith Fdry. Supply Co. J. D., 
waeeer & Swasey Co., Cleveland, bag — Co., T. B., Chambers- LeBlond Mach. Tool Co., R. K., Cleveland, Ohipe 
7 ’ . Cincinnati, O. Stevens, F. B., Detroit, Mich. 
Ww hitcomb-Blaisdell Machine Tool | Clatches, Magnetic Mossberg Wrench Co., Central 
Windsor Mach. Co., Windsor, Vt. | Electric Controller & Supply Co., Falls, R. I Cups and Covers, Oil 
; 7 Cleveland, Ohio. Smith Countershaft Co., Boston, . . 
Chucks, Drill Mass. Bay State Stamping Works, Wor- 
Aimend Mig. Co, fT. &., Bro | CO Sees Meieowr tee h 
eg fg. » T. R., Brook- | | i iy-Relt Co., Philadelphia, Pa. ee ge ogg omy & Co., Chas. H., Chicago, 
- . : evans Friction Cone Co., Newton . . 
wee o, R H., New Haven, | Coils Centre, Mass. iaeentoes Co, Cipsingatt, © 
Cleveland Twist Drill Co., Cleve- Suatare Welding Co., Cleveland, | W Rapids Rees Co., Grand ycinnatl, Ohio ° on ‘i 
4 d, O. | 5 . saab . Yinkley 0., detroit, Mich. 
ae a Chuck Co., Hartford, | Collectors, Pneumatic Countershafts, Speed 
Goodell - Pratt Co., Greenfield, Sturtevant Co, B. F., Boston, peter“) , oe 
Mass. Mass. anemagg ve Gee. V~. Fame. tn Lunkenheimer Co., Cigeingatt, a. 
Ss ‘o.. E. , Evans Friction Cone Co., Newton| Williams Valve Co., D. T., Cin- 
Herocks, Conn, °° ©? Windsor | Compound, Pipe Joint Centre, Mass. cinnati, Ohio. 
Jacobs Mfg. Co., Hartford, Conn. Dixon Crucible Co., Joseph, Jer- | Gisholt Mach. Co., Madison, Wis. 
Morse Twist Drill & Mach. Co., sey City, N. Counting and Printing | Cutters, Milling 
New Bedford, Mass. Compound, Cutt:ng Wheels 
National Tool Co., Cleveland, O. New York Lubricating Oil Co _ a8 . ~ ’ Adams Co., Dubuque, low 
Niles-Bement-Pond Co., New York. | ‘New York. + | Franklin Mfg. Co., H. H., Syra-| Becker - Brainard Milling Mach. 
Oneida Natl. Chuck Co., Oneida, : : cuse, Y. Co., Hyde Park, Mass. 
N. Y Compound, Slushing Boker & Co., Hermann, New York. 


Frankfort, N. Y. 
New Britain, 


Pratt Chuck Co., 
Skinner Chuck Co., 
Conn. 
Standard 
Trump Bros. 
ton, Del. 
Wells Bros. Co., Greenfield, Mass. 
Westcott Chuck Co., Oneida, N. Y. 
Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co, D. E., New 

London, Conn. 
Wiley & Russell Mfg. Co., 
M.. 


Cleveland, O. 
Co., Wilming- 


Tool Co., 
Mach. 


Green- 
field, Mass. 
Yost Mfg. Co., 
burg, Pa. 
Chucks, Lathe 
Cushman Chuck 

Conn. 
Davis Machine 
- Rochester, ¥ 
Gisholt Mach. Co., 
Hoggson & Pettis Mfg. 
Haven, Conn. 
Horton & Son Co., E., 
Cleveland, O. 


Locks, Conn. 
National Tool Co., 

New York. 
Oneida, 


G. Mechanics 
Hartford, 
Co., Pw 


Madison, Wis. 
Co., New 


Windsor 


Co., 


Ww. 


Niles-Bement-Pond Co., 

Oneida Natl. Chuck Co., 
ee 

Skinner Chuck Co., New Britain, 
Conn. 

Union Mfg. Co., New Britain, Ct. 

Westcott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Planer 

National Tool Co., Cleveland, O. 

Niles-Bement-Pond Co... New York. 

Oneida Natl. Chuck Co., Oneida, 
N. Y¥ 

Reed Co., Francis, Worcester, 
Mass 

Skinner Chuck Co., 


New Britain, 


Conn. 
Westcott Chuck Co., 


Oneida, N. Y. 
Chucks, Split 
Hardinge Bros., Chicago, Ill. 
Rivett Lathe Mfg. Co., Boston, 
Mass. 

Westcott Chuck Co., Oneidd, N. Y. 
Circuit Breakers 

Wheeler Co., Ampere, 


Crocker 
N. J 


Electric Controller & Supply Co., 
Cleveland, Ohio. 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 


Pittsburg, Pa. 

Clamps 

Billings & Spencer Co., Hartford, 
Conn 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn 

Le Count, Wm. G., So. Norwalk, 
Conn 

Tudor Mfg. Co.. Worcester. Mass. 

Western Tool Mfg. Co., Spring 
fleld, Ohjlo. 


Clocks, Watchman’s 


Hardinge Bros.. Chicago, Il. 





Warren Bros. Co., Boston, Mass. 
Compressors, Air 


Blaisdell Machinery Co., Brad- 
ford, Pa. 

Blanchard Mach. Co., Boston, 
Mass. 

Bury Compressor Co., Erie, Pa. 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

C= & Co. Mfg. Co., St. Louis, 
0 

General Pneumatic Tool Co., Mon- 
tour Falls, N. 

Ingersoll-Rand Co.. New York. 

International Steam Pump Co., 
New York 

Sampson & Co., Geo. H., New 
ork. 

Smith Fdry. Supply Co., J. D., 
Cleveland, Ohio 

Spacke Machine Co., F. W., In- 


dianapolis, Ind. 
Compressors, Gas 
Ingersoll-Rand Co., New York. 
Conduit, Interior 
Sprague Electric Co., 
Cones, Friction 


Evans Friction Cone Co., 
ton Centre, Mass. 


Connecting Rodsand Straps 


New York. 


New- 


Bethlehem Steel Co.. So. Beth- 
lehem, Pa. 

Leard, Wm. E, New Brighton, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, 
Pa. 

Contract Work 

Blanchard Machine Co., Boston, 
Mass. 


Chapman & Co., J. B., Springfield, 


Mass. 

Skinner Ship Bldg. & Dry Dock 
Co., Baltimore, Md. 

Turner Mach. Co., Danbury, Conn. 

Controllers and Starters, 
Electric Motor 


Case Mfg. Co., Columbus, O. 

Crocker - Wheeler Co., Ampere, 
N. J. 

Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg. Pa. 

Conveyors, Automatic 

Link-Belt Co., Philadelphia, Ta. 

Coping Machines 

Bertram & Sons Co, Ltd., John, 
Dundas, Ontario, Canada. 


Long & Allstatter Co., Hamilton, 
Ohio. 
Niles-Bement-Pond Co., 


Cork Inserts 


New York. 


National Brake & Clutch Co., 
Boston, Mass. 
Corundum 


See Grinding Wheels 





Couplers, Hose 
Ingersoll-Rand Co., New York. 


Couplings, Shaft 

Almond Mfg. Co., T. R., Brook- 
we, B. F- 

Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, 

Cresson Co., Geo. V., Phila., Pa. 

Davis Machine Co. W. P. 
Rochester, N. Y. 

Electric Controller & Supply Co., 
Cleveland, Ohio. 

Link-Belt Co., Philadelphia, Pa. 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Wood's Sons Co., T. B., Cham- 
bersburg, Pa. 

Cranes 

Brown Hoisting Mach. Co., Cleve- 
land, Ohio. 


Byram & Co., Ine., Detroit, Mich. 
Case Mfg. Co.. Columbus, Ohio. 
Chicago Pneumatic Tool Co., Chi- 


cago, 
Mfg. Co., 


Chisholm Moore 
Cleveland Crane & Car Co., Wick- 


& 
Cleveland, O 


liffe, O. 
Crescent Forgings Co., Oakmont, 
Curtis & Co. Mfg. Co., St. Louis, 


Mo. 


General Pneumatic Tool Co., Mon- 
tour Falls, ! 

Maris Bros., Philadelphia. Pa. 

Nichols, Wm. S., New York. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., S., Cincinnati, O. 

Pawling & MHarnischfeger, Mil- 
waukee, Wis. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Smith Fdry. Supply Co., J. D., 
Cleveland, Ohio. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Vandyck Churchill Co., New York. 

Yale & Towne Mfg. Co., New 
York. 


Crank Pin Turning Machines 


| Niles-Bement-Pond Co., New York. 


Crank Shafts 


Bethlehem Steel Co., So. Beth 

| lehem, Pa. 

— Wm. E., New Brighton, 
a. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, Pa. 





| 


we & Ss Mfg. Co., Provi- 

enc 

Cleveland” Twist Drill Co., 
land, O. 

Hardinge Bros., 

Harrison & Knight 
Newark, N. J. 

Ingersoll Milling Mach. Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Nash Company, Geo., New York. 


Cleve- 


Chicago, Ill. 
Mfg. Co., 


Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, . M., Glou- 
cester City, N. J 

Standard Tool Co., "Cleveland, O 

Union Twist Drill Co., Athol, 


Mass. 
Ward & Son, Edgar T., Boston, 


Mass 

Ww hitney Mfg. Co., Hartford, Ct. 

Cutting-off Machines 

Armstrong Bros. Tool Co., Chi- 
cago, Ill 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Burr & Sons, John T., Brooklyn, 
N. Y. 

Davis Machine Co. W ee 
Rochester, N. Y. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Hurlbut-Rogers Mach. Co., South 


Sudbury, Mass. 
Newton Mach. Tool Works, Phila- 
delphia, Pa. 


Nutter, Barnes & Co., Boston, 
Mass. 
Pratt & Whitney Co., Hartford, 


Conn. : 
Prentiss Tool & Supply Co., New 
Eddystone, Pa. 


ork. 
Tindel-Morris Co.. 
New York. 


Vandyck Churchill Co., 


Cutting-off Tools 


Armstrong Bros. Too! Co., Chi- 
cago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Fairbanks Co., Springfield, Ohio 

Fitchburg Machine Works, Fitch 
burg, Mass. 

O. K. Tool Holder Co., Shelton 
Co . 

| Pratt & Whitney Co., Hartford. 
Conn. ; 

Western Tool & Mfg. Co., Spring 
field. Ohio 

| Diamond Tools 

American Emery Whee! Co., Prov- 
idence, R. I. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, pam, 

Dickinson, Thos. New York 
City 
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Brown & Sharpe Mfg. Co., 


Providence, R. I., U. S. A. 







Quality and Accuracy 






Distinctive Features of 






B. & S. Rules. 










the results of expert 






mechanical skill aided 






by special machines 


designed for the pur- 






pose. 







THEY ARE 


ENGINE DIVIDED, 
UNIFORM IN FINISH, 
SUPERIOR IN WORKMANSHIP. 







Carried in stock by Leading Hardware Dealers. 






Tool Catalog No. 107 showing the entire line, sent to any address. 
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Dies, Sheet Metal Drilling Machines, Multiple | Drilling Machines, Upright ; Electrically Driven Tools 
An ne ais Tube & Stamping Co Spindle —Continued. Continued and Machinery 

erie e & ) ee 2 : 3 . 

Deldeepert, Conn. —_— Marshall & Huschart Machry. Co., | Patterson, Gottfried & Hnanter, American Tool Wks. Co., Cin., O. 
Bliss Co., E. W., Brooklyn, N. Y. Chicago, Ill. - Ltd., New York. = eS ee Tool Co., 
Globe Machine & Stamping Co., | McCabe, J. J., New York. rentice Bros. Co., orcester,} in ti, O. : 

Cleveland, Ohio patina Moline Tool Co., Moline, Ill. ] P roe Tool & ly C N — a ane 
Kent & Co.. Edw. R., Chicago, Ill. | National Machine Co., Hartford, rentiss Too Supply Co., New . = 
Mossberg Wrench Co., Centrai Conn. York. | f a 47 wr & Supply Co., 

Falls, R. [. Newton Mach. Tool Works, Phila- | Reed Co., Francis, Worcester, His or Wolf Mach. Co.. Cincin., O 
Toledo Machine & Tool Co., To- delphia, Pa. Mass. ; i: wey ac Wk "a n Pines 

ledo, Ohio Niles-Bement-Pond Co., New York. | Robertson Mfg yo Ow” os Ia. “ me odlivagsy 
Swaine, Fred J.. St. Louis, Mo. “oe Bros. Co., Worcester Chelphia, — n¢ i mean Mtg. Co,,, Oshkosh. Wis 

- ‘rentiss Tool & Supply Co., New | Sibley Machine Tool Co., South} Roth Bros. Co., Chicago, Ill. 
are — -o oo — we Se Sh Se Bend, Ind. 9 ; U. 8S. Electrical Tool Co., Cincin 
a: nad ies — aterbury, | peed = Co.. Francis, Worcester, | Slate Machine Co., Dwight, Hart- nati. 

rake . rorkn , Mass ford, Conn. 
ap ~~ agg gua Works, Wal- Sellers & Co.. Inc.. Wm., Phila- | Sloan & Chace Mfg. Co., Newark, Elevators 

negra deiphia, Pa. N. seis tiie Albro-Clem Elevator Co., Phila- 
Dies, Threadin Openin Slate Machine Co., Dwight, Hart- Vandyck Churchill Co., New Yor delphia, Pa. 

B net & C H ™ ” = k ford, Conn. Wells Bros. Co., Greenfield, Mass.| Curtis & Co. Mfg. Co., St. Louis, 
aoe bs et Wu.tney Mfg. Co.. Hartford, Ct.| — Mo. 

|i Serie, rT re me onli ven, | Drilling Machines, Port- Wiley & Russell Mfg. Co., Green Harrington, Son & Co., Edwin, 
oe c 00 o., New aven, able field. Mass _Philadelp yhia, Pa. e nd 

Tones & Lamson Mach. Co., Cincinnati Elec Tool Co., Cia., 0. Drills, Center Link-Belt Co., Philadelphia. Pa 
Ba Pe Coates Clipper Mfg. Co., Worees- | worse Twist Drill & Machine Co.,| Emery Wheels 
Pratt & Whitney Co... Hartford, Gem Mfg. Co., Pittsburg, Pa. p — are Sean. Hartford See Grinding Wheels 

Conn. Hisey-Wolf Mach. Co., Cincin., O. 3 ‘ nite} 0, Ha eine Uttenill indienne 

Ingersoll-Rand Co., New York. @ a 0. 1.T.P R 1 y . 
Dowel Pins Niles-Bement-Pond Co., New York. | Slocomb Co., + Co. ee hand, o.| Amedican Emery Wheel Co 
Winkley Co., Hartford, Conn. Stow Mfg. Co., Binghamton, N. Y. | Standard Tool Co., Clevelanc Providence, R. 


Drawing Boards and Tables 
Alteneder & Son, Theo., Philadel- 


phia, Pa. 
Economy Drawing Table Co., To 


ledo, Ohio. 
Keuffel & Esser Co New York. 
Mittineague Paper Co., Mittin- 
eague, Mass. 


Phila.. Da. 
New York. 


Rich, J. & G., 
Soltmann, E. G., 


Drawing Materials 


Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Keuffel & Esser ('o.. New York. 

Mittineague Paper Co., Mit- 


tineague, Mass. 
Rich, J. & G., Phila... Pa 
Soltmann, E. G., New York. 
Technical Supply Co., Scranton, 
Pa. 
Dr>.ftting Machines 
“te)--rsal Drafting Mach. 
‘ 1eveland, O. 


Drilling Machines, Bench 


Co., 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Boynton & Plummer, Worcester, 
Mass. 

(,oodell-Pratt Co., Greenfield, 
Mass. 

Ingersoll-Rand Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 

Slate Mach. Co., Dwight, Hart- 
ford, Conn. 

Drilling Machines, Boiler 
American Tool Wks. Co., Cin., O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bickford Drill & Tool Co., Cin 
cinnati, O 

Boynton & Plummer, Worcester, 
Mass. 

oote-Burt Co., The, Cleveland, 
Ohio. 


Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass 


Drilling Machines, Electric 

Chicago Pneumatic Tool Co., Chi- 
cago, 

Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co., 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Il. 


Cin., O. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario. Canada. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Fenn Mach. Co., Hartford, Conn. 

Foote-Burt Co., The, Cleveland, 
Ohio. 

Fosdick Mach. Tool Co., Cin., O. 

Hardinge Bros., Chicago, Il. 

Harrington, Son & Co., Edwin, 
Philadelphia. Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Inec., Boston, 


Mass. 





U. S. Electrical Tool Co., Cincin- 
nati, 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bickford Drill & Tool Co., 
cinnati, O. 

Detrick & Harvey Mach. Co., 
timore, Md. 

Dreses Mach. ‘lool Co., Cin., O. 

iy Machine Works, Fitch- 
burg, Mass 

Foote-Burt Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., 


Mass. ; 
Marshall & Huschart Machry. Co., 
Chicago, Ill. 


Cin- 


Bal- 


Inc., Boston, 


McCabe, J. J., New York. 

Morris Fdry. Co., Jno. B., Cin- 
cinnati, O. 

Mueller Mach. Tool Co., Cin., O. 


Niles-Bement-Pond Co, New York. 


Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York 

Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 7 
Vandyck Churchill Co., New York. 
Drilling Machines, Turret 
National Separator & Mach. Co., 


Concord, N. 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 
American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. 1. 

Bertram & Sons Co., I.td., John, 
Dundas, Ontario, Canada. 

Boynton & Plummer, Worcester, 
Mass. 

Burke Mehry. Co.. Cleveland, O. 


Cincinnati Mach. Tool Co., Cin- 
cinnati. O. 

Davis Machine o., Ww Pe 
Rochester, N 

Fenn Mach. Co., Hartford, Conn. 

Fosdick Mach. Tool Co., Cin., O. 

Foote-Burt Co., Cleveland, O. 

Gould-& Eberhardt. Newark, N. J. 

Harrington, Son & Co., Edwin, 


Philadelphia. Pa. 


Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Ine., Boston, 
Mass. 

Hoefer Mfg. Co.. Freeport, Ill. 

Kern Machine Tool Co., Cincin- 
nati, Ohio. 

Knecht Bros. Co., Cincinnati, O. 

Knight Machry. Co., W. B., St. 
Louls, Mo. 


Marshall & Huschart Machry. Co., 
chicago. Il. 

McCabe, J. J., New York. 

Mechanics Machine Co., Rockford, 
Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford. Mass. 

National Machine Co., 
Conn. 

New Haven Mfg. C« 
Conn. 

Niles-Bement-Pond Co., 


Hartford, 
»., New Haven, 


New York. 





Drills, Hand 
Cincinnati Electrical 
Cincinnati, O. 
Hisey-Wolf Mach. Co., Cincin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 


Tool Co., 


U. S. Electrical Tool Co., Cin- 
cinnati, O. 

Drills, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Ingersoll-Rand Co., New York. 

Int. Steam Pump Co., New York. 


Niles-Bement-Pond Co.. New York. 


Drills, Rail 


Bertram & Sons Co., Ltd., 
Dundas, Ontario, Canada. 
Foote-Burt Co., Cleveland, € 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Standard 


Drills, Ratchet 


John, 


Tool Co., Cleveland, O. 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Hisey-Wolf Mach. Co., Cincin., O. 


Keystone Mfg. Co., Buffalo, N. Y. 

Parker Co., Chas., Meriden, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, John M., Glouces 
ter City, ! 

Standard Tool Co. Cleveland, O. 


Drills, Rock 

Ingersoll-Rand Co., New 

Northern Elec. Mfg. Co., 
Wis. 


York. 
Madison 


Drying Apparatus 


American Blower ('o., Detroit, 


Mich 

Sturtevant Co., B. F.. Hyde Park, 
Mass 

Dynamos 

ores Electric ba Erie, Pa 
*& C Electric Co., New York. 

c roc 1 Ww coer Co. Ampere, 
N. 

manent Electrie Co.. New York. 

Jantz & Leist Elec. Co., Cin., O 

Northern Elec. Mfg. Co., Madison, 
Vis 


Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Roth Bros. Co.. Chicago, II! 

Sprague Elec. Co., New York. 

Sturtevant Co., B. F., Hyde Dark, 
Mass. 

Triumph Electric Co.. Cincip., O. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa 


Electrical Supplies 

Electric Controller & Supply Co. 
Cleveland, 0. 

General Electric Co.. New York. 

Jantz & Leist Elec. Co., Cin., O. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Sprague Elec. Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Westinghouse Elec. & 
Pittsburg. Pa 


Mfg. Co., 





Desmond-Stephan Mfg. Co., Ur 
bana, O. 
Diamond “— & Stamping Works. 


Buffalo, N. Y 


Dickinson, Thos. L.. New York 
City. 

Heald Machine Co., Worcester 
Mass. 

International Specialty Co., Ie 
troit, Mich. 

Safety Emery Wheel Co., Spring 
field, O. 

Standard Tool Co.. Cleveland, 0 

vaeeee Wheel Co., Westfield. 
Ma 

Wrigley Co., Thos., Chicago, II! 


Enclosures, Tool-room 
Hart & Cooley Co., New Britain 


‘onn. 
Merritt & Co., Philadelphia, I’a 


Engineering Appliances 

Lunkenheimer Co., Cincinnati, 0 

Williams Valve Co., D. T., Cin 
cinnati, 0. 


Engineers, Consulting, and 


Mechanical 
Ballinger & Perrot, 

Pa. 
Dodge & 
Thompson, 

Conn. 


Philadelphia. 
Day, Philadelphia, Ila 
Hugh L., Waterbury, 
Engineers, Electrical 
Crocker - Wheeler Co., 

N. J. 

Dodge & Dav, Phila., Pa. 
Engines, Automobile 


Ampere 


Franklin Mfg. Co., H. H., Syra 
cuse, N. Y. 

Olds Gas Power Co., Lansing. 
Mich. 

Shaw Mfg. Co... Galesburg, Kan 


Engines, Gas and Gasolene 


Automatic Mach. Co., Bridgeport. 
Conn. 

~~ Water Motor Co., New- 

N. 

Blaisdell. , Machinery Co., Brad 
ford, 

Foos Ly Engine Co., Springfield. 
Ohio. 

Grant Mfg. & Mach. Co., Bridge 
port, Conn. 

Jacobson Mach. Mfg. Co., War 
ren, Pa. 

Mathews, Hugh, Kansas City 
10, 

New Era Gas Engine Co., Day 
ton, O. 

Olds Gas Power Co., Lansing. 
Mich. 

St. Marys Mach. Co., St. Marys 
Ohio. 


Struthers-Wells Co., Warren. Pa 


Engines, Steam 
American Blower Co., 


Mich. ; 
Buffalo Forge Co., Buffalo, N. Y 
Co., Chicage, 


Garden City Fan 
Ill 


Detroit 


Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Struthers-Wells Co., 

Sturtevant Co., B. F., 
Mass. 


Warren, Pa 
Hyde Park, 


Engravers 

Bormay paorses Co., 

Standard Qngraving Co., 
York. 


New York 
New 
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The Haight Fly-wheel Joint Indorsed 


Striking Examples of the Weakness of Fly-wheel Joints and Sugges- 
tions for Making the Joints of Belt Wheels as Strong as the Rims 


BY C. H. BENJAMIN AND W. H. BOEHM 























The article on “A High-efficiency Fly Hanged joint of a two-foot fly-wheel, as uurst W glad 
wheel Joint,” at page 207, shows a good = shown by a photograph taken after it had to hav \ ls wn in 
example of applying alittle commonsense been broken at a speed of about 1800 rev- the AMERICAN \ HIN f esting in 
to the solution of a perplexing problem. lutions per minute Notice the way in Mparison w rf the 
Formerly the joint in a wheel rim was” which the joint was pried open by the rOSs-s | ‘ present difficulty 
weak because of the deficiency of metal push of the centrifugal force, the edge of king it of expens S 
at the joint, as compared with that at the flange acting as a f n, and the \ t] ps 
other points in the rim bolts being bent as the } was opened f \ le 

Some tried to remedy this by putting The rsting speed of a cast-iron wheel diff 
more metal at the joint and often with a yf this size with a solid rim is about 4000 
result the reverse of that intended. For revolutions per minut laking the IOAN b Wet 
example, ihcreasing the weight and depth squares of the respective speeds, we have Now f making good 
f flange in an ordinary flanged joint be the ratio of the strengths as 1: 6.3 nts in tl pt f g-mill 
tween the arms is usually increasing the f ‘ soluti t 
centrifugal force faster than the strength WHEN LIN} \rE Use! ‘\ 

f the joint The correct princip is \t the sam ne wheels h 1g \ vel low 
rst shown by Mr. Fri ind then by Mr 1k joints similar ‘ nm \ 1 whe t 
Haight, is duce the metal in t st ised in the fly-wl s ving engines 

FIG. I. FLANGED JOINT AFTER BURSTING OF WHEEI FIG. 2. LINK JOINT AFTER BURSTING OF WHEEI 

yf the rim, either by making it hollow as and rolling-mill engines, were tested in — stead of idwa \ lem, seems 
lid Mr. Fritz, or by channeling as has the same way evident. But the wid n does not lend 
Mr. Haight, and then bringing the joint Fig. 2 shows on f these wheels after itself so readi le treatment accorded 
over the arm where the excess of metal bursting at a speed of about 3000 revolu the rolling-mill rin Perhaps the best 
will not have the effect of bending and tions per minute. Comparing this speed joint so far ce 1 i his type of n 
opening the joint with that of a whole rim, we have a s that used by the Allis-Chalmers Com 

his is somewhat analogous to the com strength ratio of 1:1 7/9. All such wheels any, and ther Iders of large 
mon practice of reducing the metal in the broke through the cast iron at the point Corliss engines and shown in Fig. 3 The 
body of a screwed stud or stay, so that if least cross-section, the links in all cases joint is located directly over the arm and 
the threaded portion may have the same _ being stronger than the cast iron . geth "y internal flanges and 
strength as the rest of the piece The wheels designed by Mr. Fritz and volt se to the rim. Pads on the inside 

Perhaps the most important point of all Mr. Haight have the further advantages ft n are b d to similar pads on 
is the location of the link or tie as near as_ which have been pointed out in the art h : © arms and_ serve to 
possible at the neutral axis of the cross- cle referred to and should show a corre strengthen the it still further 
section The ordinary internal flange, sponding higher efficiency As has been Mr. Armstrong, of the Ba engin 
with its bolts located perhaps several pointed out in that article, the joint de works, showed me several years ago a 
inches inside of the rim, was about as ab- signed by Mr. Haight has the advantage novel method of fastening together the 


surd an arrangement as could have been that the rim does not need to be hollow two parts of a joint in the rim of a band 
made. [he laboratories at the Case School wheel It isted of a system ol diag »- 
have a special apparatus for bursting nally interlacing bolts or studs, something 


An Opsject Lesson 1n Joints wheels not to exceed two feet in diame like the laces it 


Fig. 1 shows more plainly than words ter, and there is now in process of con the cente f gra\ 
could do the weakness of such a joint un struction another testing plant, where held the parts tog 


der a bending action. This represents the wheels up to four feet in diameter can 


shoe, which came near 
tv of the section and 
ther without the eccen- 


mmon flange It 











c16 
would be interesting if M1: Armstrong 
could be induced to illustrate and de- 
scribe this joint for the benefit of your 
readers, and also to make a couple of 


model wheels to be tested 


APPLYING THE Haicur IDEA 
It seems to me that the 


could be applied successfully to the flat 


Haight idea 


rim in some such manner as shown in IF'ig 




















-— er eee Soe eases 
| 
| 
( ‘ C C | 
Ik } FLANGED JOINT OVER ARM 


—— | — 





FIG. 4. BENJAMIN'S JOINT FOR WIDE RIM 


shows a view of the inside 
of the rim as well as a side view Phe 
wheel rim is channeled on the inside and 
then reinforced at the joints, where links 
»f steel are let in The joint can be so 
proportioned that the metal shall have 
the same area at all cross-sections 

lhe rather pessimistic view adopted by 
Professor Sweet and the Editor has hard 
lv been borne out by the past of fly-wheel 
design. Ten years ago the common flange 
joint between the arms was used almost 


entirely, even by our best builders of large 


AMERICAN MACHINIST 

wheels. Since the agitation on this sub- 

ject among the engineers of the American 

society, there has been a notable change 

in this respect, and today the leading en- 

gine builders are paying particular atten- 
m to the design of this important factor 
] stre neth and safety of a wheel 


C. H. BENTAMIN 
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ments made by Professor Benjamin of the 


Case School of Applied Science that this 
form of joint cannot be so proportioned 
as to obtain an efficiency greater than 25 
per cent. Mr. Boehm has tabulated the 
efficiencies of various forms of joints and 
concludes that with those in common use 
the best efficiency obtainable is 60 per cent 





G. § HOW ONE WHEEL WENT TO PIECES 


’ — 
cS » 
> Re 5 Lays 

4 3°| 
ra 


ric. 6. BOEHM’S SUGGESTION FOR A HAIG 


Is THE Haicur Jornr 1 REMEDY 

\n article at page 267 of the AMERICAN 
VIACHINIST, describing a_ fly-wheel rim 
joint of high efficiency, contains the fol 

wing 

“The common form of joint used with 
belt wheels made in halves and consisting 
of lugs and bolts located midway between 
the arms is altogether the worst con- 
struction of all. William H 
perintendent of the Fidelity and Casualty 
Company’s department of fly-wheel insur- 


Soehm, su 


ance, concludes after analyzing experi 


, Witte y 











HT JOINT OF 100 PER CENT. EFFICIENCY 


lly-wheel rim joints have never re 
ceived anywhere near the consideration 
Defective fly-wheel cast 
ings are peremptorily rejected. But fly- 
wheel joints of the worst possible design 
No fac 


tory owner would accept a fly-wheel hav 


thev deserve. 


are accepted without comment 
ing a blow-hole in the rim “as big as 
man’s hat.” But any factory owner will 
iccept without question a fly-wheel hav- 
ing a rim joint that weakens the wheel as 
much as would a blow-hole big enough to 
kick a foot ball through it 
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\ Hove IN THE Ria it g for gs and b 5 s, did ex , ling both 

Pict ire a fly wheel ma le il Nal as llustra l Vel i ] ny \ la nstan s the tw spans containing the 
Fig. 5, and joined together with the usual re at the Jessup & Moore Paper (| rim jomts w rown out at norma 
flanged and bolted rim joint located mid any Pr M eed t of the wheel in 
way between the spokes. ] m of s whee accidents were 
this whee show a blow-hok {t irregular | ul Six | I 2 t wing manner 
shape id jagged edges extending ee velg 6,000 Pp \\ ye 

ourths the distance icrTOoss the lace Tt ) W 1llOs niy l At UC RRE 
Now look at this picturé earnestly, glanc m eng Corliss type It Ww \ nat joint came under the belt 
ng, if you will, from the blow-hole to the made in hal 1 had the usua ted it was p nward by the belt pres 
im joint, then back again to the blow ind flanged 1 ints located midway ul \\ I m joimt escaped from 
iole, and you will realize how appalling tw: the spol the belt, that vhen it came into the 

is tl this rim joint necessarily weak After this w 1 had 1 tinuously pen betw it tight and slack sides of 
‘ns your wheel just as much as does that for some ght t two spans n le belt, it w shoved outward by the 
mmense blow-hole! The truth of this taming the rim nts were, wit warl ntritugal torce of the bolts and lugs 
statement is evidenced in the tests made y and witho pparent ius hrow1 Cher irred eretore, during each 
by Professor Benjamin and referred 1 id hurle ss tl ‘ n Int : im inward and 

ix 4 
\ 


om (So ; \ VJ VY \ JV WN ) a ANd Nedtl 

| ‘ ¥ -v i“ : 
> A : . P oh 

uf VS WANE Wane, 
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' 
FIG. 7 HAIGH OVE WHEE 
iDOV«E lL hese ests p \ es 1 tne re l ort at 
m that the maximum possible strength f the wheel was un red and contin poke \nd while 
fa joint of the form mentioned is one- to run along as usua engine w . g Ww t c 
murth of the strength of the solid rim shut down. The leather belt was torn it rr y ndred mx yr . 
The reason for the inherent weakness fragments, but pract Ilv 1 damage o xt t] ind n en 
if such a joint is twofold First, the re curred except that due to the loss of th 1 ght mi ind in 
iction of the cross-sectional area due to wheel and t Both joints w h vending ac 
he removal of material by bolt les found inta nd lted g ‘ veated ficient her of 
nd, second, the centrifugal for d to The bolts were not ndicating “ 
e weilgnt and sp I tf the heavy lugs they had not been tret 1 bevond t { . g mpre 
' nd bolts comprising the joint. This fore limit of clasticity veal nd the bending ti 
' icts on the rim the same as on a beam This was thought to be an exces ng lue t tward thrust of the lugs and 
loaded in the middle and supported by interesting accident, but wha sev x tensile stress on th nd¢ 
he ends of adjoining spokes more interesting ts that about a vear later | f tl rit Het failur isuall 
a fly-wheel in the same mill, made by th gin vy t tarting of a minute cracl 
\ Peculiar Case same builder and running alongside th: n the under irface of the m at th 
ther, under practically the same yndi pomts of grea tress, namely, ne he 


the wheel produced by th 


Th effect on 











ends he spokes adjacent to the rim 
you 1 Te cracks gradually deepen until 
failure irs with all its disastrous con- 
sequences 

Thes ninute cracks are visible to an 
experienc d ve, and careful Inspection 
for these cracks has undoubtedly pri 
vented the loss of many lives and of 
much valuable property In several in- 
stances where such cracks had begun to 
show, the engines were be ing operat I 
with blow ked governors Is there ny 
wonder that disastrous fly-wheel wrecks 
occur so frequently or that fly-wheel in- 
surance is in such demand? 

The danger of explosion is great 
enough with solid fly-wheels It is 
greater with sectional wheels by reason of 
the inherent weakness of the rim joints 
It is, therefore, refreshing to note the 
prominence given in the columns of the 


\meRICAN Macuinist to the “High 


ciel I‘ly-wheel Joint,” recently d 
ened by H. V. Haight, of the Canadian 
Rand Drill Company Phenomenal as it 
may em, Mr. Haight has evolved a fly 
whe n joint that may be made fully 
1s ong as the rim of the wheel itself 
I vords, it appears isible with 
M Haigl lev ) nstt ly 
wheel 1 halves s ns tha 
wil v as strong as \ l 
( l piece 

THe Design By Mr. Fritz 

deal was approached but hardly 
ittained by John Fritz, who some seven 
vears ago designed a heavy rolling-mill 
thy-wh laving rim joints of high eff- 
ciency Mir. Fritz adopted the expedient 


of using a rim cored holloW in order to 
ection It is our under- 
standing that Mr. Fritz located the joints 
of his wheel midway between the spokes 


If so, the 


ly +1 
equallze ie 


additional weight of the ma 


terial a joint increased the 


that 


massed at 


cen 


trifugal force at point This so in 


creased the initial stress in the rim as to 
render his wheel relatively weaker than 
would be a wheel cast in one piece with 
out joints 

\lr Haight has attained the desired 


joints of his wheel at 
of the spokes 
force due 


ideal by placing the 


the end The centrifugal 
to the additional weight of the 
heavy joints is by this expedient, directly 
sustained by the spokes, thus relievin 
rim of stress from this 


too, Mr. Haight makes the 
wheel “I” 


any additional 
Then, 
rim of his section instead of 


box section, thus greatly simplifying the 
problems encountered in the foundry 


This 


speed water wheel 


tor a 


high 


f the 


joint was evolved 


The efficiency 


joint shown in the original illustration 
figures about 72 per cent. This is based 
on the assumption that the cast iron in 


the wheel has a tensile strength of 20,000 


pounds per square inch, and that the steel 


links have a tensile strength of 60,000 
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poun Is per squat nch Relatively this is 
is I 3 
\ 100 Per Cent. Jorn 
In de » d nin whether JA 
llaights rim joim uld be so propor 
med as to obtain a computed efficiency 


f 100 per cent., I made the sketch shown 


1 Fig. 6 It will be noted that the area 
of a section through the rim is just three 
times the rea of the two links in the 
join This makes the resistance of the 
links 2 2 3 60,000 720,000 pounds, 
and of the rim 2 18 X 20,000 = 720,000 


pounds. Hence the efficiency of the joint 


shown figures just 100 per cent 

Whethet segmental wheel using the 
Haight joint would act ially be as strong 
is as lid vi \ wou ’ l ) ly 
be determined ning test in which 
he speed is gradua n ised until rup- 

vccurs. But whether or not such a 
test is made, it is certain that Mr. Haight 
has evolved a fly-wheel joint of maximum 
efficiency. Unfortunately, the joint in its 
present form cannot be applied to thin- 
rim belt wheels, but perhaps Mr. Haight 
will be able to giv s a modified form of 
his joint fo purpose also. He de 
serves more than passing credit 1 what 
he has already accomplished 
W. H. Boru 
Mr. Haicutr’s Rope Wueer Jorn 


that the join designed Mr 
Haight, and shown at page 207, was 
tiv-wihke Ss tnat ] was cg mand 
1 7 
« whe ) K \ K 
p nts 
He has sent us ~p l iw back 
to 1904, of wheels with d ns at 
the joints and = strengthe u S is 
shown in the rope wh d in 
lig 7 
The leading dimensions are gi\ nthe 
liagram, the ribs between the bolt holes 


fit the holes, but the 


rough and simply bind the 


rim together 
Lhe approval of these designs by such 
well-known engineers should be very 


gratifving to Mr. Haight.—Ep. | 


Italy's ladeuteiel Avmdianinn 


h is coming to this coun 


Milan is 


Italy is growing energetic in the pursuit 


lhe news whic 


try from worth consideration. 


of industries and trade, and unless her 
people have lost those grand qualities 
which made them magnificent for cen 
turies as merchants and manufacturers, 
we shall speedily find them in many 


markets competing with us and with Eng- 


lishmen and Germans for mastery of 
them 

It was a favorite notion of ours, that 
the big countries, such as the United 


States, Great Britain, Russia, Brazil, 
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China, would draw enterprising men and 
capital from the other industrial nations, 
no matter how wisely these latter might 
govern themselves or how inventive, dilt 
well instructed their 


and people 


This view met with opposition, 


gent 
might be. 
just now our opponents point out 
that the rapid development in Italy (like 


the one which has taken place in Germany 


and 


for some time) will prevent anything like 
the emigration of bright men from their 
fatherlands and of capital from them into 
the big countries 

For a time that will surely be the case 
But not forever, and not for very long 
If the youth of Italy should turn to man 
foreign trade, 
That is to 


ufacturing and to they 
would probably succeed 


the 


Say, 


average of success accomplished 
would satisfy the bulk of Italian 


But 
a people a good many who 


manu 
facturers and merchants there are 
always among 
feel more than the average ambition or 
they 
\nd cramped the Ital 


ian or the German market will appear to 


more power than can use im a 


cramped market 


anyone who realizes the possibilities of a 
land such as ours or as the British pos 
sessions. Then emigration from Europe to 


It will come from the 
best elements out of the most developed 


very 


centers. It not count up in big fig 


may l 
ires, but the comparatively few men com 


over will have extraordinary abilities. 


hey will be, after some time, leaders in 
nany branches and magnets which will 
draw capital to the United States from 


the banks of the strongest centers of ac 


tivity in Europe. 
In medieval times emigrants left coun- 


tries of high industrial activity as a rule 


only when oppressed in matters of reli- 
gion. But then the Hinterland of most 
trade centers was small and fenced in 


foreign immigrants. Perhaps the 
most recent instance of an emigration of 
that character was the coming of many 
hundred thousand Russian Jews to the 
United States. 


against 


How quickly these new- 
comers made a field for themselves in our 
national work, is well known. But as a 
rule immigration does not come to us set 
on the way by impulses given by foreign 
The the in- 


dustrial immigration to this country will 


governments character of 


be different and may depend more than 
we think now upon the ideas and the 
training of the young men developing 


Germany and Italy—The Manufacturer 





[he demand for flour from China con- 
tinues, 60,000 sacks having been sold by 
Further telegrams 
contain an inquiry for all the product of 


one company alone 


certain grades of flour that can be spared. 


During March, April, and May all the 
surplus American flour on the Pacific 
coast will have been purchased for the 


Orient, and the demand for China is so 
great that the buyers are willing to pay 
freight rates from Winni- 
peg to the Pacific coast 


extra railway 
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The Pressure on Tools When Cutting Cast lron 


Important Experiments Giving Practical Data for the Design of 
Machine Tools of All Classes Using Single-pointed Tools 





BY 


works of Wm. Sellers & 


a series of expe ri- 


in the 


Philadelphia, 


ments was made by Messrs. Wilfred 
Lewis and John Bancroft with a dyna- 
mometer, in which the pressure of the 


chip upon the lip surface of the tool 
These showed 


that for sieels varying greatly in hardness 


measured experiments 


and consequently in their cutting speeds, 
the variation in the pressure of the chip 
upon the tool in no way corresponded 
either to the hardness of the steel or t 
the speed at which it could be cut \ 
of the 
periments indicated also that there was no 


detined 


tween the tensil 


further study results of these ex 


clearly and traceable relation be 
streneth or the crushins 


ind th 


treneth of 


| he s¢ 


ybservations, which we had 


s steel cutting 


spe { d 


results agreed accurately with th 


made un 
many 


Namel 


ly, that lathes, boring mills, ete 


experiments on 


cutting speeds 


able to pu about as heavy cuts with 


soft steels, althougl 


re is a very great differencs 
he cutting speeds of hard and soft steels 
tlaving established this important fact to 


satisfaction and having, thro 


xperiments, obtained sufficient data for 


properly designing machine tools 
power required to cut metals, 
experiments were made by us in this lin 


until the year 1902, when the subject was 
again more carefully investigated through 
dynam 


Wm 


1] 


meter experiments in the shop of 
Sellers & Co 


be described later in this paper 


These experiments 


SPEED 


CUTTING CHIP 


loot COMPARED FOR STEEI 


AND PRESSURES OF 
ON THE 


It is a matter of common knowledg¢ 
that as the percentages of carbon and 
the metal 


grows harder, and that corresponding to 


manganese increase in steel 
cutting 
On the 
other hand, when we compare the tensile 
strength the speed, we 
should expect here also to find that as the 
the 


how 


the 
speed grows slower and slower 


this increase of hardness, 


with cutting 
tensile strength of the steel increases, 
cutting speed diminishes. This is, 
ever, not the case, and a very marked and 
at first unaccountable irregularity exists 
between the tensile strength and the cut 
ting speed, although it may be said that 
in a very general way steels having higher 
tensile strength tend toward lower cut- 
ting speeds. 


When we examine, however, the more 


*Extract from the presidential address be 
fore the American Society of Mechanical 
Engineers on The Art of Cutting Metals. 


FRED 


W. 


important subject of the relation of the 





pressure on the tool to the cutting speed, 
ii is astonishing to note that there is no 
traceable relati whatever between the 
two lo a considerable extent also, there 
is the same lack of agreement between the 
tensile strength of the steel and the pres 
sure of the chip on t tool 
Up 
T 
! 
I ing P 15 Tee } 
7 Ii >! Dia on 
7-3 
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W heel 120 Teeth, 3 per 
40 Pitk 





TAYLOR 


established nu 
el whi expresses 
etween cutting speed 
n the tool; or 
hetween cutting speed 
e and crushing strength 
t be cut 


ym 
Diam,, 4 Fa 
































FIG LATHE USED IN EXPERIMENTS ON 
[he statistics have the student of this 
subject in a most chaotic state of mind, 


and of the many anomalies and surprises 


met with by experimenters in the art ot 
most baffling and ap 


the 


cutting metals, the 


parently unaccountable are following 


facts: 


cutting 





and cast iron 


PRESS! THE CHIP ON THE Tool 
\PPARATUS .Np MetHop oF MAK- 
inc EXPERIMENTS ON THE PRESSURE 
oF THE CHIP ON THE Too. IN CUT 
TING IRON AND STEEI 
[wo series experiments for deter- 


mining the pressure of the chip on the tool 


have been 
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lathe. Pinion on sleeve of cone pulley: 
15 teeth, 3 per inch, 5-i1ich pitch diameter, 
42-inch face. Wheel on spindle 120 


teeth, 3 per inch, 4-inch pitch diameter, 
4-inch face 

Many to 
the pressure of the chip on the tool by 


trials were made determine 
first reading the ammeter while the motor 
the and 


noting the difference in its reading after 


was running without cut, then 
the tool was cutting, and assuming that 
the difference in the the 
two cases was equal to the work done by 
the tool. 

This method proved unsatisfact« 
the fluctuations of the needle 


meter were so 


power used in 


ry, as 
of the am 
reat under light loads 
that it was found impracticable to judge 
with accuracy its average reading. There 
fore, as an error in estimating the amperes 
of current affects the 
electrical power expended, but even still 
more affects the the 


efficiency of the motor when running un 


not only directly 


determination of 


der light loads, this method was aban 
doned as unreliable 
An endeavor was then made to work 


the motor constantly under a heavier load 
by attaching an accumulator pump to it in 
addition to the 
lathe. This, however, also proved unsat 
isfactory, 
power of 


running experimental 


owing to- fluctuation in the 


the pump 


APPARATUS USED IN EXPERIMENTS ON 
PRESSURE OF CHIP ON THE TOO! 
The following simple device was then 


adopted, with which accurate results were 
obtained 
duplicated, thus proving at least thé 


and which were repeatedly re 
int 
formity of the whole method 

A rope break was used on one of the 
This 


that 


steps of the cone pulley of the lathe 


brake, illustrated in Fig. 1, was at 
time a somewhat recent improvement on a 
Prony brake, and consisted merely of a 
double rope slung around the pulley, hav 
ing each of its ends attached to spring 
which is ind 


is attached to the 


balances, one of stationary 


the other of which end 


which is tightened or 


of a draw screw, 
loosened by means of a hand wheel whose 
hub is used as a nut for the screw. The 
method of experimenting with this appa 
tatus is as follows 

After the tool has been run for a sufh 
cient length of time under cut to bring 
both the tool and the lathe to what may 
be called natural conditions as to weat 
heat, friction, etc., the reading of the am 


is possible 
Che tool 


idjusted 


meter is noted as accurately 

while the tool is under pressure 
is then removed and the brake is 
upon one of the steps of the cone pulley, 
and tightened until the ammeter reads the 
as it did the tool under 
At the the 


the two spring balances are taken; and, 


same when was 


cut same time readings of 


since the difference in the readings of the 
two balances is the effective pull caused 


by the friction of the brake reduced to 


the central diameter of the brake rope, by 
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nultiplying this pul! by the central diam 
eter of the rope and by the ratio of reduc 
tion the to the 
spindle, and then this 
by the mean diameter of the forging upon 


from cone pulley lathe 


dividing product 


which the cut was taken, the quotient ob 


tained gives the pressure on the tool. In 
this way all of the power lost through 
friction throughout the entire apparatus 
is eliminated, with the exception of the 
small difference in the frictional resist- 
ince of the bearings and gears which li 
between the brake and the tool. It wil! 
be observed that the difference in the 
friction of these parts is small] betwee 
the two cases when, on the one hand, the 
tool is cuttmg, and, on the other hand, 
the brake 1s tightened Chis difference 
(unmeasured when the brake is on) must 
be proportional to the pressure on the 
tool and, therefore, will in no way affect 
the relative pressures of the different 
cuts 

It should be noted that it is necessary 
to take the reading of the ammeter and 
the two spring balances as soon as prac 


ticable after the brake is applied, and be 
tore the cone pulleys and ropes become si 
the fric 


When this 


variation in 


brake 


ieated as to cause 


tional resistance of the 


is done, the method is both delicate and 
iccurate 
DETAILS OF EXPERIMENTS PON THI 
PRESSURE OF THE CHIP ON THE Tool 
IN CuTtTinG Cast IRON WITH 
Our STANDARD TOOLS WITH 
Various FEEDS AND 
DepTus or C 
lhe following are the general conclu 
sions arrived at on this subject 
(A) Total pressure of chip on tool 


utting cast iron of the different qualities 


experimented upon by us varies betwee 


the low limit of 35 tons (2000 pounds) 


per square inch sectional area of chip for 


soft cast iron, when a coarse feed is used 


ind 99 tons (2000 pounds) per squar 
inch sectional area of chip for hard cast 
iron, when a fine feed is used (See 
[able 1.) 

(B) In cutting the same piece of cast 


iron, the pressure of chip on the tool per 


square inch sectional area of chip grows 
considerably greater as the chip becomes 
thinner, and slightly greater as the cut 
becomes more shallow in depth. The fol 
lowing are the high and low limits of 


pressure per square inch of sectional area 
of the chip when light and heavy cuts are 
taken the 


(See Table 1, 


on same piece of cast iron 


column for 114-inch tool.) 


Depth of cut 4% inch & feed 0328 inch 
lotal pressure per square inch sectional 
area of chip, 128,000 pounds: depth of 
cut 3} inch feed 0.1292 inch Total 
pressure per square inch sectional area 
of chip, 75,000 pounds 


(C) The same fact mathematically ex- 


pressed is that in cutting the same piece 
of cast iron, the pressure of chip on the 





wm 
N 


inch sectional area of chip 


grows greater as the thickness of the chip 


grows less in proportion to (thickness of 
the feed) or F 

The pressure of chip per square inch 
f section also grows greater as the depth 
of the cut grows less in proportion t 
depth cut or D 

(D he effect upon the pressure of 
the chip on the tool of a change in the 


thickness of the feed and the depth of the 


cut is the same for hard and soft cast 
iron, and is represented by the same gen 
eral formu with a change merely of the 
constant 

(I) In taking cuts having the same 
depth and the same feed, the pressure of 
the chip on the tool, becomes slightly 
vreater the larger the cutting tool that is 
used his increase in the pressure fol 
lows from the fact that the larger th 
curve of the cutting edge of the tool th: 
thinner the shaving becomes 
Oprects oF IXPERIMENTS ON PreEssuURt 


Che principal object in making the ex 


periments described in detail below wa 
to determine, broadly speaking, the max 
imum pressures upon the tool per squar 
inch of sectional area of the chip, both in) 
cutting soft and hard cast iron, when our 
standard shop tools of different sizes were 
set this information being needed in 
lesigning machine tools For this pur 


pose the highest pressure of 99 tons (2000 


pounds ) indicated in Table 1, should 
be sufficient 

Our secondat object, and one of al 
most equal importance, was that of ob 


taining the pressure on the tool per squar 
inch of sectional area of the chip being 


changes in 


cut, corresponding to various 
the depth of cut and in the thickness of 
the teed This information 1s needed in 


determining, by means of our slide rules 
the S1 ed cut 


tool is capable of taking under its possible 


exact which each machine 


combinations of pulling power, speed and 


hanges in the thickness of feed 


In Table 1, will be seen a summary of 
the actual pressures obtained under va 
rious conditions in these experiments, and 

idjoining columns the pressures ar 


educed to pounds per square inch of se¢ 


| he 


data are 


tional area oft chip same 

recorded in the diagrams, Figs. 2 to 6, by 
means of round spots which are con 
nected in series one with another by faint 
ines, so that all of the experiments made 
with the ime depth of cut can be readily 


ompared 
i f 


the left-hand each of thes 


on side ot 
diagrams are recorded the regularly in 
creasing pressures of the chip upon the 
tool; while on the bottom line are re 
corded the regular increases in the thick- 
ness of the feed 


In a series of heavy lines on each dia 
gram are drawn curves corresponding to 
the following formula, which expresses 


the general relation existing between the 








and the feed, and the 


tool 


depth ot cut pres 


sure on the for all of the grades of 


cast iron experimented upon 


P=C OR Fi 
in which 
P he pressure on the tool; 
1) =Depth of cut in inches; 
eed in inches ; 
( \ constant depending upon the 


softness or hardness of the cast iron, and 


which varies between the limits of 45,000 


for sett and 69,000 for hard cast iron, as 
experimented on by us 


In Fig. 2 are combined all of the va 


rious experiments given in detail in the 
other diagrams. In these diagrams the 
heavy lines represent the same formula 
above referred to, while the round spots 


which are grouped together in series ir 
+t 


dicate all of the pressures obtained with 
the various sized tools used and with the 
different feeds and depths of eut taken 
n the several sets of experiments 

It will be noted that, on the whole, the 
law expressed by this formula corr 
p ids very closely to each of the several 

ries of experiments. ‘These experiments 
were made on different dates, and the 
pressures were accurately recorded with 


data ob 
And the 


whole, so closely 


it reference in any case to the 


tained in former experiments 


fact that thev all, on the 


mform to the same general law, tends 
greatly toward contirming both the valu 
f the apparatus and of the method em 
loved, and also th ‘uracy and care of 
he experimenters 

The conclusion drawn from the Man 


1 


chester experiments was that the pressure 


of the chip upon the tool per square inch 


of sectional area of chip was directly pro 


portional to the area of the chip, and was 


the same whether light or heavy cuts 


were taken, and that it did not depend 
ipon either the thickness of the feed or 
the depth of the cut, This conclusion is 


at variance with our experiments and 


with the formula above, which mathemat 


ically expresses our results. It may be 


that 
the 


claimed the slight difference in the 


friction of machine, caused our rec 


ords to indicate slightly heavier pressures 
the 


than those actually received by tool, 


and that the difference between the results 


of our experiments and the Manchester 
experiments can be explained in this way 
Unquestionably this slight error in the 


frictional resistance tends toward record 


ing pressures somewhat higher than the 


actual pressures; but since the errors ars 
proportional to the pressures, it is evident 
accounts for the rela 


thick thin 


shavings in results obtained by 


that it in no way 
and 
the 


The following data 


tive difference between 
two 
sets of experiments 
this 


the correctness of our conclusion that the 


further confirm reasoning, and also 


pressure increases as the chip grows 
thinner 
In the comparison given in Table 2 we 


have taken the data from two experiments 
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made with the same tool upon the same 


piece of cast iron. See Table 1. 


Pressure in lb 


: » Thickness Total on tool per 
De = of of section of sq in. of sec- 
feed chip tional area of 
chip 
} 0.0916 0.01145 12,000 
aj 0.0220 0.00028 117,000 
rABLE 2. COMPARISON OF TWO EXPERIMENTS 
UPON THE SAME PIECE OF CAST IRON 
It will be noted that in both of these ex 


periments chips having approximately the 


same sectional area were cut, but in on: 


case a thin feed and a deep cut were used; 
her case a thick feed and a 


while in the ot 


shallow cut were used; and that in 


of th 


spit 
total areas being approximately the 
same, the thin feed was accompanied by a 
materially higher pressure per square inch 
than the thick feed 

In all such instar it is cl 
any, caused by our ap 


eliminated as far as 


t affects thin or thick chips. Many mor 
similar illustrations of this fact can be 
iken from the data rrded in the 
tables 

1] \lanchest experiments do not ex 
tend feeds as ’ is those taken in 
ours, and for this reason it is possible that 
the results obtained by them were in this 
particular misleading 
[He EFFECT OF THE SIZE OF THE STANDARD 

TooL UPON THE PRESSURE OF 
rHE CHIP ON THE Toor 


In Fig. 5 are plotted the pressures ob 


cutting a piece of soft cast iron 


tained in 
while using one of our standard 1%-inch 


tools. In Fig 


} are plotted a correspond 
ing series of determinations 


made upon the same piece of cast iron and 


pressure 


using a '%4-inch tool These two sets of 


experiments were purposely made upon 


exactly the same piece of cast iron to dk 
effect of the size of the nos2 
the 


termine the 


of the tool upon pressure. The re 
sults very clearly confirm the conclusion 
given above, namely, that the pressure in- 
creases as the thickness of the chip di 


minishes 


Earlier in the paper we have indicated 
that in using a large sized tool with a 


and feed, the chip is 
tool, 


increases, thc 


given depth of cut 
thinner 
as the depth of cut 


than in using a small and 
that 
difference in the thickness of the chip be 
taken by a 
large tool-than by a small tool. Now, by 


with depth of cut of 


comes more marked when 
referring to Fig. 5, 
27/04 
used, it will be noted that all of the spots 
the line of the 


referring to the cor 


inch, in which a large tool was 


lie almost directly upon 


curve, whereas, by 


responding diagram, Fig, 4, for the small 


tool, it will be seen that these spots lie 


considerably below the line, thus showing 
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lower pressures corresponding to a great 
er thickness of chip 

When shallow depths of cut are taken. 
is comparatively little difference be 
of the chip as taken 


there 


tween the thickness 


by the small tool and the large tool, and 
here is obvious also that the pressures 
obtained with the two tools more nearly 


correspond 


THe Errect or A THIN CHIP AND SHAL 
Low Depry or Cut IN INCREASING 
THE PRESSURE ON THE Toot Is 
THE SAME FoR Harp As 
FOR Sort Cast ]RON 
In Figs. 5 and 6 will be noted the actual 


pressures obtained in experiments, on the 
the 
These 


one hand, on soft cast iron, and on 


hard cast iron 


with the 


other hand, on 


diagrams, together formula be 


them, which represents the two sets 
that, 


pressure of 


of experiments, indicate generally 


speaking, the effect upon the 


chip on the tool of thinning the shaving 
and of making the depth of cut shallow is 
1 


f iT hard as for 
difference 


t soft cast iron 


the 
uniformly higher in 


1 
ne sam 


The only between two Is 
that the pressures are 
cutting hard than in cutting soft cast iron 
in detail by a 


Table 3 


This fact will be seen com 
figures in 
ym the table of 


light and heavy 


If we select fr 
1e soft cast iron a 


cut, and a similar light and 





from the table for hard cast iron, as in 
= « = 
zt 
< ~ 
i 0.0635 0.00785 114,000 
Soft cast iron ced Mae: 
12a 0.0909 0.05695 78,000 
Hard ‘ 3 0.064 | 0.008 178,000 
ar ‘as ron 
ee hk | 0.09 0 05695 122,000 
TABLE 3 HARD AND SOFT CAST IRON COM 
PARED 
Table 3 it will be noted that the relative 
pressure on the chip in the two cases ‘s 
approximately the same, This is indi 
cated by the following proportion, the 
figures of which are taken from our 
tables 
Pressure per sq Pressure per sq 
in. soft cast iron in. soft cast iron 
thin chip (114,- thick chip (7800) 
000) 
Pressure p'rsq.in Pressure p'r sq.in. 
hard cast iron hard cast iron 
thin chip (178,- thick chip (122.,- 
000 ) COO) 
A comparison of the two formulas 


given below for soft cast iron and hard 


cast iron show clearly that the ratio is the 


same between the two for the different 
hardnesses of iron 
For soft cast iron P = 45000 Dit Fi 


For hard cast iron P = 69000 Dit Fi 


or 
69,000 Dit F) 


21-7 : 1.533. 
45,000 Dit Fi 53 
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Machine Moldin g—V 


Mounting on the Molding Machine the Patterns for a Twenty- 
four Inch Fly-wheel Weighing Two Hundred Pounds 


B Y G. r . CAMPBELL 


um 
t 
. 











bh LY-W HEELS ideration was the producing in the rough U/, St Q 

lhe class of machine molding here co: asting, as far as was practicable, a true | Ho lraw pla 
sidered is where all the ramming is done wheel which would not need much finish i segmen yn sto 
by hand and all the liftine by hoist ng lhe flask used is shown in Fig. 2, lig. 2 is S¢ EF, Fig. 1 

} 1A is a top-plan view, the dotted _ vine nowel pa ding } 
THe CASTING ro BE MIAm ines showing the outlme of th pattern hine. patte 

The casting to he made, shown in Fig. 1. n the molding machine, the arms of the Fig 5 St howinyg 
is 24 inches in diameter, 4 inches face wheel being shown at f in the pockets con ora arn 
and weighs about 200 pounds The hole wecting the hub and the rim, while the Fig. 5. Nowel p ittern dow 
in the hub is to be cored and tinished 234 pen spaces ¢, six in number, show vacant Fig. 6. Cope p 1achine, pa 
mches bore and the wheel is to be keves spaces for the blocks E, which are put in — tg p 
on the shaft lhe hub is to be finished on ° the flask before riddling sand over the Fig. 7. S é Vv, patte dow! 
both sides, and the rim, also. is 1 ’ attern or ramming up lhis not only ec &S f mold on the line F / 
finished at aa The inside of the top an ives time in ramming up, but. the bar ving n readv for 
bottom faces of the rim is recesse cing closer to t rm f the w it OUring 
so that a verv light cut across aa tru holds the sand mor rm] without f] Fig. o 
the wheel up, the width at aa being only se OF gagget \ ety 
4 inch. shows the pouring 

These wheels are used for pumping enter being dow1 nging t part St pe 
engines and are made in large quan titie ru t t t ( c ‘ } 

ry P ‘ ‘ 
i ’ ; I 
if tJ . a 6 . 
E G rg ~ ‘ 
: SS irs in th vd ( wn te eK 
S¢ I the \ j parting or \ 
F//f xitx pA sensecmellinttey rae a} —— Sc. HW 
fj le Op Locks / 
/ showr 1p. 3 - 


A ire shown at 4 Fig, 2 [wo pins are 


, . | A 
\\ = ) noeach halt ! Hlask at ipposite jo 
\ \ i ners , , ndane hn i171 th A 
\ / ‘ sponding holes in AA 


yrav iron frame ] t the molding machin 
! 3 he flasks were mad: E ag 
Y to take in different sized wheels from 22 7 
| i 
D j r { 


umeter Phe bat | 
mS Sg _ fue P = . — | uf | ; I cy 7 t 


~~ 
f 
~ 


re ™ inch thick and nches wide 





Enlarged Section of Arm In Figs. 1, 3. 4. 5, 6, at - i wing ee 
FIG. T. THE CASTING etters designate the same relative nar FIG 2. THE FLASK 
s! ‘ \ pa Ss 
pe 
} } _ nine § T \ ws 
both larger and smaller sizes; 75 pounds eat ead e middle to adjust hight of 
being the lightest and soo pounds the G. Rim of wh tripping-plate system is used 
heaviest weight Hf, Hub and gray iron arn 
. é , , . / Co Po LEAKING \N \IOUNTING Hi PATTERN 
Formerly, when these wheels were made re p : 
> . , [ne Stoors 
on the floor, on a follow board, the part rf Stoo om 
. — omiens latec A 
ing was made at the center of the rib an A. Stripping plat: le = patter pping pla 
: ; , . et re mad ; te nine. faced vr 
rim, and at that time the rim was made / Frame f molding line, gra » are ma \ ed Wi 
» hard lo e ton at edges. whi 
is shown at Db, Fig. 1, and in truing uy rot irdwood p and edges, whl 
t was necessary to turn off the entire face V Pattern plat ire exposed to weal! \ parate sto 
it b on both sides, as well as finish the nm. Cleat t provided for pa ret we 
S a ‘ . } ‘ ‘ ») C " de } 
ouside b/ The recessing of a now doe N Draw p nu lad own 
° ; : — a P R228, Me +h, .. 7 - ‘ 
away with much of this turning; this re , Macias thnks . . g. 4, wh he inside diamete 
cess 1s about inch deep , : the rim 
¢ { ( e¢ (¢ ). S id no y y ling ma- f . p : 
( \ por ( 
1 . ' 
THe FLAsk une, gray ecurely the , f gray rms it 
‘ . P. st ] pipes . ’ . 
In making and mounting the patterr pic eright and lef SEC 
‘ , ne Sie Y. Foundation plate, gray iron basal Lown at Y ¥ i fae fons 
the molding machine, the principal con- vhich shown at . g. 1; the hu 
A Machin lt if wood. as showr ! lotted line in 
*Copyright, 1904 Previous article at page Rin Mie. mail f : . . 
391, Vol. 28, Part 2 S. na pa ore print. I g.4 











In making one of these stools it is bet 
ter to glue it up in strips 3% or 4 inches 
wide at the widest point, the grain run 
ning lengthwise, as shown by the arrow, 
with segments glued on both edges, as 


shown at IV WV, Fig. 4. The whole thing 


is then turned up in a lathe The fou: 
stool flanges U are shown in Fig. 4; 
flanges are shown in Fig. 3 on founda 


tion plate Q, into which pipes are screw 


‘onnecting them with those fixed to the 


THE PATTERN 

[he rim pattern G is glued up in seg 
ments and turned up in a lathe. Th 
pattern extends 3¢ inch below the strip 
ping plate at 7, Fig. 3, so the entire out 
side face of the rim G, except the round 

corner at the top, goes in the nowel, 
shown in Fig. 3. The parting on the in 
side is at the center of the arms and hu) 
\ll parts which are not stripped are 
made with plenty of draft; this may be 
noticed on the round of 
shown at XV NX, Fig. 1 \ hole the size ot 
‘ore print J, is made in the hub and arm 
isting. This core print is tapered at the 
yp 14 inch in diameter in both cope and 


nowel. The core print J is made 14 inch 


smaller in diameter at S to prevent bind 
ng, as, when the pattern is drawn down 
ward through the stripping plate K, the 
core print is withdrawn also, as shown 
n Fig. 5; the bottom of the core print is 
shouldered where it fits into a hole anid 


is screwed fast to the draw plate N. 


Cue PatrrerN PLATES AND STRIPPIN( 


PLATES 
Ihe pattern plates are merely segments 
planed to an even thickness; their out 
side diameter is I inch less than that cf 
the rim, their inside diameter 1% inch 
more than that of the rim At g g these 


segments are screwed fast to the pattern; 
in them, with heads sunk level, are bolts 
fastening the pattern, pattern plate, ete 


1 


to the draw plate V; O O are the slid 


ng ways of the molding machine, ty» 
which the draw plate is fastened by se 
eral bolts 


Ihe stripping plate A is glued up in 
three courses of segments, the top one 
being hardwood, and is all turned in the 
lathe to fit the molding-machine frame L 
he pattern should have about 1/16 inca 
clearance in diameter, must not be too 
loose, but tight enough so that the sand 
will be held in place when the pattern is 
withdrawn, as shown at Fig. 5, leaving a 
ld 


perfect mol n are cleats on the draw 





plate to prevent the pattern from rising 
t The hol t | ee 
10 ne noes at | are now ¢ 
thro ie draw plate NV to allow the 
flanges under the stools to pass through 
] latter e located 1d fastened .b 
four bolts R to the foundation plate O 

| 5 shows the nowel paftern on th 
ma ie, with the pattern down 

| ry © shows the yatter 19. the rHNHNer 

x ! i pattern (il ie pper 

position) and stool for the cope. pract 
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FIG. 3 Nowel Pattern up 
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FIG.6 Cope Pattern up 
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cally the same as Fig. 3, except the rim is 
parted at the round of the corner at the 
top. The cleats m are screwed to M. The 
parting on the inside of the rim is the 
same as in the case of the nowel. 
Fig. 7 shows the cope pattern 
drawn through the stripping plate. 


with- 


Tue CompLetep Mo.tp 


Fig. 8 shows a section of the mold com- 
plete on the line F F, Fig. 1, and shows 
the rim, hubs, arms, gates and the core in 
position ready for pouring. 

Fig. 9 is a section of the completed 
mold on the line A A, Fig. 1, showing the 
rim, hub and two of the six spaces ee 
between the arms; the trunnions at each 
side may be seen, and the core in place 
all ready for pouring. 


A SaTISFACTORY Jos 


The advantages of machine molding 
over bench or floor work are many; per- 
haps it would be well to state here that 


. 


Rot - ope 


FIG. $8 Mold Ready tor Pouring 
Section on Line F-F 
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Mold Ready for Pouring 
Section on Line A-A 


when these castings were made on the 
floor it was a rare occurrence to lose a 
wheel, but there were many other 
troubles. These castings would always 
vary from 30 to 60 pounds in weight 
each and would not be true, to say noth- 
ing of the time it took using gaggers and 
the expense of follow and bottom boards. 
None of these three things is needed in 
the machine. Strips of iron are sunk 
level in the foundry floor, on which the 
flasks rest. 

The use of the the 
pockets e, Fig. 2, can only be appreciated 
They save 


boards to cover 


by one who has used them. 
much unnecessary labor in ramming, cut- 
ting sand and knocking it out again, to 
say nothing of the floor space it saves, 
which is no small argument in its favor. 
No venting is needed on this class of 
work, except that a wire is put in the core 
print on both cope and nowel before ram- 
ming up and then withdrawn before the 
pattern is withdrawn through the strip- 
ping plate. On smaller wheels of this 
class separate stools are used in some 
cases to strip between each pair of arms, 
but by giving a good draft to the round, 
as shown in the section BB, Fig. 1, this 
mode has been found to give good results, 
providing the patterns are mounted cor- 
rectly on the machine. No finishing of 


any kind is done on the mold, except that 
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it is blacked. Two men do the work to- 
gether. Rammers with rubber tips are 
used to save wear on the patterns. 





Steel Cross Ties for Railroads 


Since the recent wreck near Johnstown 
of the Pennsylvania Railroad Company’s 
18-hour Chicago train, which accident oc- 
curred on a section of track equipped 
with steel cross ties, there seems to be 
quite a general impression throughout the 
country that ties made of such material 
are an entire failure for track purposes. 
In this connection a communication pub- 
lished in the Railroad Gazette, from A. C 
Shand, chief engineer of the Pennsylva- 
nia system, should be of considerable in- 
terest. Mr. Shand calls attention to the 
fact that he is more than ever impressed 
with the necessity in the near future of a 
substitute for wooden ties, and that so far 
no material has been offered as a substi- 
tute that will meet the requirements ex- 
cept metal. He believes that all ties so 
far tested are somewhat lighter than they 
ought to be, and also that none of the 
fastenings for securing the rail to the tie 
is adequate to the requirements, these 
points being emphasized in the accident 
referred to. He continues as follows: 

When any suitable fastening shall have 
been designed, and there is no doubt in 
my mind that it will be in the near future, 
either by the Carnegie Steel Company or 
by someone else, I have not the slightest 
doubt that the experiments in connection 
with the steel ties will go forward, not 
only on this system, but on other leading 
railroads. 

On the Pennsylvania Railroad alone we 
are using about 4,000,000 cross ties a year, 
and with the increased price for cross ties 
in the last five years, and the difficulty in 
purchasing even at the increased price, it 
is obvious that some substitute must be 
secured before long. The quality of the 
timber also has depreciated enormously 
in the last five years, so that it becomes 
imperative that we should either pur- 
chase the best cross ties that the market 
affords and and use 
heavy tie-plates, or secure a steel cross tie 


creosote these ties 
or one of some other composition which 
will answer the requirements 

This company a number of years ago 
laid four sections of track with the steel 
tie as used at that time by some of the 
English railroads. These were of the in- 
verted trough design, but did not give 
satisfactory results 

What I am afraid of is that the general 
public, and the engineering profession in 
particular, will dismiss the subject of steel 
ties, as a failure, when in reality they must 
come sooner or later, and the more intelli- 
gent thought matter the 
sooner a suitable fur- 
nished which will be satisfactory in every 


given to this 


steel tie will be 


particular. 
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Some Tests of Lubricating Oils 


By A. L. Westcott 


Che diagrams herewith submitted show 
the results of a number of tests of lubri- 
cating oils, made by me some time ago. 

[he machine upon which tests 


were made consisted of a shaft running in 


these 


bearings on a machine frame, and carry- 
journal, running in a 


were 


ing on one end a 
bearing the two halves of 


heavy 


which 
pressed together by springs. <A 
lever arm, bolted to the bearing, was sup- 
ported in a horizontal position at its outer 
end, on a platform weighing scale. The 
springs were carefully calibrated, so that 
the pressure on the bearing was exactly 
known. A pro 


in the bearing for the insertion of 


suitable opening was 


\ ided 
applied by 

















a thermometer Oil was 
means of an ordinary sight-feed oil cup, 
TI {| sen 
} } 
Or t 4-4 met ; 
ry | | 
my 
030 1? sek. 
: 1t itt 
AL 
AD 
(20 a . + 
=.» > =o , 
Ts. 4 SSS 
+ hae ae amt | 
Ou = eo t 
+ 
u we. 
1 Fi mperature 
80 y lluv 12u mw lh Iw 
SOME TESTS OF LUBRICATING OILS 
at the rate of about twelve drops per 


minute 7 

The journal was of steel, 344 inches in 
diameter and 8 inches long, and the bear- 
ing was of cast iron. The speed, in tests 
Nos. 1, 2. and 3, was 410 revolutions per 
minute; in Nos. 4 and 5, 500 revolutions 
per minute, giving surface velocities of 350 
and 425 feet per minute, respectively. The 
load on was 1400 
pounds, or 54 pounds per square inch of 


journal in all tests, 


pr jected area 


The tests were about two hours in 
length, observations being taken of tem 
perature and scales load every fifteen 
minutes 

The curves show, in general, de 


da 
creasing coefficient of friction with in- 
up to 150 degrees; 
the conclusion may that 
tested, that temperature may 


without 


creasing temperature, 


and be drawn 
with the oils 
I ittained in 


ve safely practice, 


danger of seizing 
The sudden curve No. 2, at 122 
was the accidental 
of the machine at that point. It 
started and the 


showed an 


rise in 
degrees, caused by 
stopping 
again, 


was immediately 


next observation increase 
from 0.015 to 0.020; but the following ot 
servation dropped back to 0.013. This in 
dicates that, on starting, it takes 
time for the film of oil between the bear 


)- 
some 


ing surfaces to become reéstablished 
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A Large Pit Planer 


lhe accompanying half tones illustrate 
a pit planer built for finishing the four 
24 feet long by 12 
wide by 12 thick at 
The machine was designed to take 


edges of armor plate 


leet inches one set 


ting 
two cuts 344 inch deep with 1/16-inch feed 
n armor plate of 80,000 pounds tensile 
trength per square inch at a cutting 
peed of 20 feet per minute, but has ample 
power for greater cuts, and in fact these 
cuts have been frequently exceeded. 

As will be Fig. 1, the 


seen trom 
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| he 


ment are secured by 


driving power and traversé move 
220-volt direct-cu1 
rent Westinghouse motors. The driving 
motor is a 75 horse-power machine run 
ning at from 750 to 1150 revolutions per 


of sliding 


minute, and gives by means 
gears cutting speeds of from 8% to 20 
feet per minute with an equal return 


speed for cutting in both directions, or a 
return speed of 27 to 40 feet per minute 
when cutting in one direction only 

[The steel driving screws for traversing 
the uprights on the beds are 6 inches in 


| he 


driving screws 18 accomplished 


reversing 
} 


diameter, 3 inches pitch 


f the 


r\ 
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either one or both ends of the stroke. ‘The 
ieeds of the uprights on the bed and the 
heads on the cross rail range from 1/32 
to % inch. The vertical feed of the bars 
is from 1/64 to % inch 

The side beds on which the uprights 


slide are provided with self-oilers, and 
are tied together by six sections or cros- 
pieces bolted to their under sides. Thes 
cross pieces form the work table Tr] 


distance between the vertical faces of tl 
uprights which are tied together at tl 
top by a heavy cross brace, is 25 feet 
The cross rail is very heavily ribbed for 
the strains and has a 


resisting cutting 

















machine has two beds placed parallel to 
each other, and upon these are two up- 
rights carrying a swiveling cross rail. The 


latter may be raised so that the bottom of 
the tool-holders will be 7 feet 2 inches, 
from the work table or lowered until they 
are only 10 inches from the table. The 
cross rail swivels go degrees each way 
from the vertical. The post and rail travel 
backward and forward on the long beds 
for longitudinal planing, and one of the 
two heads traverses on the sssrail for 
closs planing In planing longitudinally 
the heads can be fed in either direction 


acre 


ss the rail, and the tool bars fed up or 
down either vertically or at an angle 
uprights 


the 


When planing transversely the 
and fed 
bed or the bars up or down in the saddles 


connecting structure are on 


GENERAL VIEW OF PIT PLANER 


means of pneumatic clutches under 60 


pounds pressure operated by dogs on a 


revolving disk, one turn of which cor 


responds to the entire traverse of the ma 
changing the 


chine. By position of a 


sliding pinion, the same mechanism as is 
employed for driving the uprights along 
bed for driving the 
right-hand the When 


left-hand head 1s 


the may be used 


head along rail 
planing transversely the 
moved to one’ side, so that the right-hand 
head may have the maximum traverse be 
tween posts. 

The feeds operate either at one or both 
ends of the stroke 


from a pneumatic cylinder shown in Fig 


Power for feeding is 


2 controlled by a valve which is tripped 


by dogs on the revolving disk, there being 


an auxiliary rotary valve for feeding at 


securely Nici 


in saddles sliding on the vertical faces 
The rail has a 4-foot ver 


12 mech tace, the ends being 
the 


tical adjustment by means of a 12-hors 


uprights 
power compound wound motor mounted 
on top of the cross brace. 

Che two heads on the cross rail may b: 
swiveled 45 degrees each way from the 
vertical and have in addition to the power 
feed across the rail, hand and power ad 
justments. The sliding tool bars are ot 
steel, of octagon section 15 inches across 
flats, and the bearings have suitable ad 
justment for wear. The bars have a 26 
inch vertical traverse by hand or by a 3 
horse-power motor mounted on each sad 
dle. 

There kinds of 
one carrying two tools and used for plan 


are two tool-holders., 

















April 11, 1907 


in both 


ing directions, the other the 
ordinary planer type, for splitting or exe 
cuting work not readily done with the 
other style of holder. The 
studs of the made 
inch square 


This 


plant 


of 


and 
6 


aprons 
latter are to take 
tool bars 

machine built at the 
of the Niles-Bement-Pond 
pany, New York City. 


was 


Niles 


Com 


The Teaching of Foremanship 

lhe method of teaching foremanship at 
the Pratt Institute is one of the most 
interesting features of the shops, espex 
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tool or job 
man’s” 


Perhaps he finds a “Fore 
check beside his card and instruc 
tions as to the work to be done 

all he 


showing 


First of 
sketches 


the 


the 
ik rb. 


instructions 


gets drawings or 


the 


together with 
He 


even if he has 


necessary never 


starts a job without these, 


to make them himself. Suppose it is 
feeding mechanism for the table of the 
shaper 

He goes to the supply department and 
picks out his stock, such bevel-gear 
blanks or castings, bars for screws, cast 
ings for the handles, et Ihen he re- 
ports as being ready for men, which ar 
supplied hin lhes 1 tarted at worl 





But unless a student succeeds very we'!! 
he is not graduated, which adds to th 
value of a diploma or certificate to thos: 
who do get through the course with 
honors, and ought to add to the supply 
f capable foremen The training i 
machinists is one thing and the training 
of foremen another and very different 
process; and while many machinists can 


be trained to make good foremen, this 


not done and il hardl be done 1 t 
average shop 

From the work done im this course as 
outlined, an ambitious mechanic can ge 
an idea as to how foremanship is taug 
nad 11 ‘ 4 ] rr 


+} rl 
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FIG 2. REAR 


VIEW 


OF PLANER, SHOWING OPERATING MECHANISM 

ially to those who have been through the by the gang boss and he then takes a own shop closel nd many pomt 
shop and realize the scarcity of good fore machine himself on this same job, keep watch and information to gather, to it! 
men and the opportunity for good men in ing track all the while of the way his himself for such a position when the op 
this direction men are doing the work. Should he need portunity comes along And it is well to 

When the student acquires sufficient advice the instructor is always within remember that the opportunity does not 
practice to enable him to handle any of reach, but he is thrown on his own re come along and wait for you to. get 
of the tools in the shop, he has days of sources as much as possible and made to ready, but only hits those who are ready 
being a gang foreman on some of the take the responsibility so far as he can. and waiting for it to come their way 
work under way. This work is the build This develops hm in every way and —-— 
ing of tools from castings supplied by the seems to be the only way to bring out the An exposition for everything relating 
makers, to be used in the shops when’ quality necessary handling men on any to paper making, printing, bookbinding, 
completed. At the time of my visit they kind of a job and engraving, to be called the Expos 
were building a Stockbridge shaper for Of course this does not always work tion Internationale du Livre, will be held 
this purpose out well, as all students are not fitted for in Paris from the end of July to October 

On coming in to work the student goes foremen any more than all shop men; and 20, 1907. A special feature will be the pro 
to the board or rack and finds his card, we all know many excellent mechanics duction of artistic advertising and post 
also a check assigning him to a certain’ who do not succeed in directing others. cards 
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Cams for Elevator Switch 
Control 
pry F. W. C. 

Some time ago pus called upon to 


design a set of switches for elevator con- 


trol, and to accomplish the desired mo- 


FIG, 2 





sets of cams which 


tions I got out two 
are different from any I have seen else- 
where, although they may not be new to 
some of your readers. 

The switch had two parallel shafts 3% 


inches apart, the lower one connected to 
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the operating cable and operating the 
switch blades on the upper one of these 
cams. There were three blade holders 
keyed to the upper shaft, that revolved 
with it, and a fourth, which was the line 
switch, revolved on it independently. The 
motion in each case must be very quick, 
and when not in motion the blades must 
be locked positively in position. 
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position shown in Fig. 4, where the 
blades make contact with a set of clips 
and remain locked thus, while the lower 
shaft continues to revolve until it com- 
pletes an arc of 90 degrees. This motion 
is the same on each side of the normal or 
vertical position as one set of contacts is 
for going up and one for going down. 
Fig. 5 is keyed to the operating shaft, 

















F1IG.7 
FIG. 4 
CAMS FOR ELEVATOR-SWITCH CONTROI 
The cam shown in Fig. 1 was keyed 


to the lower shaft and Fig. 2 to the blade 
shaft 3 shows this combination in 
its normal position with blades locked 
vertically. A movement of 35 degrees of 
the operating shaft causes it to assume the 


Fig 




















FIG.S 


but Fig. 6 revolves freely on the blade 
shaft and carries the line switch blade on 
a special holder, which is not shown. Fig. 
7 shows this combination in normal posi- 
tion, with blades locked vertically, where 
it remains until the last 35 degrees travel 
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of the operating shaft causes it to take the 

position shown in Fig. 8. The first re- 

turn motion of the operating shaft breaks 

‘ the line, and just before it reaches the 
normal the other contacts are broken. 

These cams worked easily and smooth- 

ly, and gave perfect satisfaction under the 

which work 





trying conditions elevator 


imposes. 





Some Engine-lathe Details 


By Racguet 
Recently 


inch 


it fell to my lot to design a 9- 
18-inch high-speed 
lathe, and thinking some of your readers 


center swing 





FIG,1 
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advantage than in 
metal at the front 


course, be recognized as a guiding strip 


for the carriage, 


inates the twist, aptly called by Professor 
This 
guiding-strip principle was shown and de- 
in his 
and has 


Sweet “the bureau 


scribed twenty years ago by 


“Modern Machine-s 


lately been revived by Lang & Sons, the 
Glasgow lathe mani 

In my opinion thi 
improvements introduced into lathes for 


some considerable 
great 
should have 
though I believe 


pity to me 


lain 


lathemakers who introduced a similar idea 
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Fig. 1. The 
of the bed A, 


which practically elim- 


drawer action.” 


Rose 


h »p Practice,” 


strip of 
will, of 


529 


is better to cast the bearings sep- 
arately, and make sure that each of them 
bed 


this 


some, it 


is firmly secured to the 
My method of 
Che surface to which the spindle 


doing is shown in 


Fig. 3 


bearings are bolted is raised above the 
level of the bed, in this particular instance 
2 nches, so that the spindle bearings 


The hight of the 
and the headstock 


are short, stiff castings 


centers is 9% inches, 




















DETAILS OF BED, HEADSTOCK AND CARRIAGE APRON 


may be interested in the machine, I here- 
with present some of the details. I might 
say that some of the parts of this lathe are 


subject for patents, vet | shall gladly wel- 


come any criticism 
Tue Bep 
Fig. 1 shows the section of the bed, and 


nglish lathe- 


2, the latte 


for comparison an ordinary E 


bed section is 


shown in Fig 


being very similar with regard to the lead 


ing dimensions. It will be seen that the 
latter, which is from actual practice, is 

‘tically cut half thror leptl 
practically cut half-way through depth 
ways, the box partitions having to be 


low enough down to clear the hold- 
tailstock 
} T 


and the ribbed section of Fig. 2 


made 
ing down plates of the Com 
pare this 
iL groove and complete box sec- 
to 


2 stronger with very little extra 


with the 


tion of Fig. 1. It would be possible 
make Fig 
but it 


to 


would be impossible in my 


to better 


cost, 
distribute the metal 


opinion 





had to abandon 
thought they were b 


One of 


that “anything that does not tend to 


Professor 


eing “got-at.” 


Sweet’s axioms is 


wear 


mut of true will keep true indefinitely,” 
ind there can be questioning the fact 
hat this guiding-strip principle applied to 
1 lathe Carriage is l ig I, me irly elim- 
inates all tendency to wear out of true 
[He HEADSTOCK 

Fig. 3 shows another idea which to 
some extent is an old one renovated 
Some high-speed lathemakers believe in 
making headstocks which are bellied out 
both sideways and downward to an enor- 
mous extent, so that the large cones em- 
ployed may cleat [his to my mind not 


nly 

ilso one that is not 
b I think that the 
tween the front an 


necessarily weak rT 


produces an unsightly headstock, but 


as stiff as it ought to 
» connecting pieces be- 
1 rear bearings being 


else cumber- 


very 


ifacturers part of the bed being 2% inches higher 
s is one of the neatest than the top of the bed proper, the hight 
of the center of the spindle bearings is 
time; and it seems a_ only 7 inches. I might say that the larg- 
that so good an idea est cone step 18 inches diameter 
lormant all] this time, 
ne of vour American \ Leap-screw DeErTAIL 
Fig. 4 illustrates a little idea which 
- rn" 
¥* 
in] 
«Ts ly 
\ Fit 
F p 
‘ Haar! bx 
\ shaft 
we \ 
FIG. 5 
because his customers would lx necessary if the machines 


ctly interchangeable; but un- 
reached that 


were built st1 


fortunately we have not yet 


lesirable state of things, so that we have 
to try our b to reap the benefits of in 
terchangeable manufacture without the 
trouble and exp e of making the neces- 
ry jigs and fixtures, which | fancy in 
this insta W | a trifle intricate | 
refer to the machining of the lead-screw 
brackets on the bed and the worm bracket 
he carriage The feed-worm gear is 
straight-faced one, so that the worm will 
mesh equally well at any part of the 
widt The brackets for supporting the 
lead-screw bolt on to a vertical seating on 
the bed; the worm bracket, which also 
supports the lead-screw, bolts on to a 
horizontal seating on the under side of the 


brackets 
accommodate 
bracket 


carriage being a fixed hight from the top 


apron, so that, when setting, thx 


moved to each 


the 


mav be 


‘ther; that is, worm yn the 











of the bed, the lead-screw brackets must 
be adjusted vertically till they are in 
ilinement. The brackets may be ma 


chined up in quantities, which to the best 
of my knowledge is one of the leading 
the 


The lead-screw 


interchangeable 
fitted 


all been fixed 


features of system 


nut is when the 
‘rew brackets have 


THe APRON GEARING 


Fig. 5 is a diagrammatic sketch of the 


ipron feed gear. The worm is splined 
to the lead screw and drives the worm 
wear, shown also in Fig. 4 lo this is 
clamped by a hand friction the 28x8P 
gear | The 28x8P intermediate LD 1s 
mounted on an eccentric .4 controlled by 
the small lever B. The eccentric is so 


irranged that when the lever B is in the 
intermediate D 


E and the 


ra¢k pinion 


~wottom p sition the 


neshes with the friction gear 


gear F, which is fixed to the 
G, so that if the friction gear / is clamped 


to the worm gear, the carriage will travel 
lf the 


round to the top, gear J) connects friction 


ilong the bed lever B is moved 


gear /: to the cross-feed screw pinion 


through the intermediate J. The clamp 
ing of the same friction as before will now 
put into operation the cross feed. It wil! 
he seen that it is impossible to have both 
cross and length feeds engaged at the 
same time 

lo the inside of the apron cover 1s fast 
ened a small slide K carrying a flat plung 
er L having a go-degree point at each end 
The plunger is pressed into a notch cut 
into the cam M by a The 
cam M is for engaging the nut with the 


The eccentric 4 has mounted 


small spring 
lead screw. 
on it a disk C, 
notch. Now if the lever B is in the pos: 
tion shown (that is, all the feed gears in- 


into which is also cut a 


operative), the lead-screw nut may be en 
gaged by depressing the handle N, the 
spring plunger being forced up into the 
notch in C so that lever B is locked cen 
tral 

bottom po 


down 


If lever B is in either top o 


sitions, it is impossible to 


handle N, because the right-hand point of 


press 


is against the periphery ot 
that the 


the plunger L 
disk C. It 
friction gear E must be clamped to stat 
the feed after the desired gear 
been put into operation by lever B; also, if 


must be understood 


train has 


lever B is central, as shown, it ts immate 
rial the 


not, because both 


whether friction is engaged or 


and length feed 


cross 


gear trains are disconnected 


Pig-iron importations show a marked 
the that the 
duction of pig iron in the United States 


increase, despite fact pro 
in 1906 was far in excess of that of any 
The total 
that article in the seven months ending 


earlier year importation of 
with January last was 283,009 tons, valued 
at 844 million dollars, against 150,090 tons, 
valued at 3% million dollars, in the cor 


resp nding months f the preceding year 
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Sammy's Shop—Trying to Put 


Things on a _ Permanent 
Basis 


By W. Ospornt 


had passed and Sammy not 


is young as he had 
indertook to run 


pered to the 


| ime was 


when he first 
He had 
did t 
work and gave steady employment 
He 
comfortably, and his credit 


the bank 


(ne 


been 
a shop pros 


lot of 


to over 


extent that he 


fifty men dressed well and_ lived 


was good at 


day he had a visitor who came 


ishing in to see him on a matter of busi 


n and who seemed to be in great haste 


ess, 


» get away again He was a man of 


about Sammy's age, and had started in 


usiness a Score or more vears before in 
hboring \ man of means had 
had 


Irom a 


i nelg 


furnished capital, and he furnished 


the experience, and modest he 


had 


business of 


sup 


ginning been butlt up a 


1 


considerable size, and one that was 


} tahl 


posed to be profitable owners 


\ FRIENDLY CHAI 
“You might as well stav long enough 
» have a triendly visit,” said Sammy, as 


“That shop 


yf yours will be there when you get back 


they concluded the business 


Imagine you are having a vacation for an 
hour or so.” 
“Vacation! I wish | had the kind of a 


business that would allow a man to have 


i vacation once in a while. I have been 
‘way for pleasure only three days in 
20 years. I took a trip to the moun 


tains once, but thinking of all the pesky 
ways they have of getting into trouble in 
the shop drove me back again, and [ have 


never tried it since.” 


“T suppdése then that you are working 
for the time that you will have enough 
laid by so that you can retire and let 
someone else do the worrying. 


\ PerssiMIsi1 


[he other man laughed in a sarcastic, 


nutter way. “Did you ever know of a 
man in our business who had to start 
with nothing, as we did, and who retired 
~ his own accord? Either the sheriff 
gets us or we drop in the harness.” To 
prove this he named over number who 
had gone one way or the other, and a 
number more who were so old that if 
they were ever going to retire they would 
have to do it very quickly. “No sir! 1 
tell you it 1s a lot easier to get in than it 
s to get out, unless you are forced out 
because vou cannot hold your’ own 
igainst the odds. I'll bet that you often 


feel poorer right now than you did when 
you were running a lathe like you were 
I know that I do 
Judging by the figures on the paper we 


when | first knew you. 


have been making money, but where is 
it? To carry on the business this year 


we have over $65,0>> tied up in one kind 
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To buy it right we had 
to pay took 
working with the banks to 
be making money, 
tight in stock 
and 
close watch he 


1f stock alone 
and it quite a lot of 
get the money 


but he 


cash, 
\ man may 
gets it tied up so awfully 
and manufactured goods accounts 
that if he does not keep a 
that he 
faster than he ever made 


all that as 


it a great deal 
it, and | 


will find can lose 
guess 
vou know well as I do.” 


THE Drive or BusINESS 


“Well, are then, but a 
hard-worked who is 
working for his board and clothes. You 


have time to 


nothing, 
hired 


you 
ery man 
dress well, but you hardly 
at; and you work all the time when you 
are not asleep. You haven't even time to 


inake 


vou die, your interest in the business wil 


a friendly call on your friends. I1 


not do your family any more good than 
ife insurance would and maybe not so 


much, for it may go to smash without vou 
to look after it, 


have is the fun of seeing how much hard 


and the only fun you 


er you can work than any man you have 


ever been able to hire.” 
“You've hit the nail on the head; but 
how much better off are you, and fur 


thermore, what are vou going to do about 
he friends parted, but the question re 
mained with Sammy 
“What are you going to do about 


UseruL ForREMEN 


ln one way he was in much beth 


shape than the other man. Early in the 


game he had seen that to get along he 
must have others to carry some of the 
load. He had a foreman for each de 


partment, and when a man was put in as 
was given real authority 
understand that he had a 
burden that he must shoulder if he kept 
the job 


a foreman he 
and made to 
There was no “straw boss” busi- 
ness about it. It did not matter how few 
men a foreman might have under his di 
the them must be 
done through him and not over his head: 


rection, business with 


and his men were given to understand 


that they were responsible to him and to 
nobody else, and that if they could not 
not 


suit him they wanted. Each 


were 


foreman was given to understand that i 
was part of his duty to work in harmony 


with every other foreman in the place 
just as much as it was the duty of each 
one of his men to work harmoniously 
with each of his fellow workmen. If 


work came out wrong Sammy would “go 
after” the and 
who did the bad work and how it came to 


foreman, might find out 


but if planning could have pre- 
fore- 


be done: 
vented it, that 
man’s job 

This system of shop management made 


was a part of the 


it so that Sammy could be away for 
short time almost any time, and the busi 
ness would go on just the same; at the 
same time he had to decide all questions 
as to the general management 
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\ Srock Company ForMED 

After much thought he began to sound 
certain of the who had made his 
interests their their 
ness and ability to become a part of the 
business with him. They all had the will 
ingness, but most of them thought that 
they lacked the ability to put in the nec- 
amount of money. The matter 
for some time, and the 
cf ck c 


these 


men 


own as to willing- 


essary 
talked over 
was that a 
Each of 


given the chance to buy a certain amount 


was 


tinal outcome ympany 


was formed men was 


vf the stock. One man had been thrifty 
enough to have money, and paid cash for 


his. The bookkeeper, with his business 


training, did not have any trouble in 
raising the amount that he lacked to pay 
for his shart Another man mortgaged 
1is home to pay for part of his, and gave 


Sammy his nete for the balance It 


looked for a while as though there was 


me desirable man who would have to be 
left out 
\ Goon WorKMAN’'S OpporRTUN! 
He was good, sober, industrious fel 
w wh ad been brought up by pat 
ents wh» had gone on the theory tha 


was as cheap to rent as 


that no matter how saving a 


ind 


might be, if a man had to work tor 
vuld 
ihead to make it 


simply followed 


wages he never get fat 


worth while He 


along with the same 


ideas, and while he had kept even he had 
not gotten ahead. The more he had been 
able to earn the more they spent, and 


very moderate life nsut 


not made any provision f 


4 


he future of his family 


his chance came as a surprise to hin 


I never expected to get a chance like 


this in the world, and | do not see how 
2 * 


an take it now that it 1s here 


SAMMY'S OFFER ACCEPTED 


Suppose that | give you a chance 


uy it as fast How will that 


If you can’t buy any of it, you 


as you can 
suit you? 
worse off 


will not be any than you are 
now: and if you are able to buy some of 
it, you may do so.” That arrangement 


and the man was surprised to 


could save money 


was made, 
find how fast he 
1e had an object in view 

Che that 
trom this new combination were altogether 


when 


results came to the business 
different from those which came from the 


rst one. These men were all trained to 
lo their parts in the business that they 
Each 


lis own part thoroughly and enough of 


vere engaged in one understood 


that of each of the others to give them full 


credit for it. and thev got along well to 


gether 


\ Better Location 18 SECURED 


One thing had given Sammy consider 


able worry and anxiety, and that was the 


immediate surroundings He knew and 
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had suffered somewhat from the danger 
from a fire on his own premises, but he 
felt that it was in his own hand to safe 
a considerable ex 
that him 


establishments it 


guard against that to 
tent. With the risk 
from the surrounding 
was not in his power to provide much of 
a safeguard. Another matter also began 
They lacked room on their own 


came to 


to press 


land for further expansion. In their fa 


vor it so happened that their next-door 


neighbor also needed room to grow, and 


they sold out to him and moved to an 


other location his time they bought 


more land than they thought they would 
perhaps ever want for buildings, but as it 


would at least serve to keep others som 


distance away it scemed the wise thing 


to do 


1 


They are still growing along just as 
they always did. They do not have any 
advantages that do not come from hard, 
honest, careful work and a_ thorough 
knowledge of the business, and of the 
people they serv: It is not a large busi 
ness even now, as viewed in dollars, but 
to the man who works steadily there it is 


just as important as though thousands 


worked with him instead of scores 

SoME LHINGS TO CONSIDER 
Perhaps some cf you would like t 
know where this snop is, so that you may 


be able to take look at it | do 
think that there is one 


+] 
that 


not 
of vou so far from 
reasonable 
that 


marks to serve as 


civilization but within 


distance you can find a shop will 


enough of the eat 
Don't go to thinking about the 


have 
. sample 


me that is going (according to the ac 


of the daily newspapers) to revo 


and for 


counts 


lutionize the mechanical world, 


fear of landing yeu in the poorhouse is 
a little stock out of 
Don't think 


that is trying to milk the Board 


willing to let you have 


pure milk of human kindness 


it the on 


of Trade and the city fathers before they 


will give locality their consideration 


Chink of the 


your 


modest establishment where 


fom and Bill and Mike and some of the 
rest of the boys ho want steady work 
have been working, some of them for 20 


vears, and which the local paper takes so 
nuch a i matter of course that it never 
thinks to praise it except at so much at 
inch, and which the tax assessor “soaks’ 
ust as he does the mechanic’s home. If 


vou do not hit this identical shop you will 


hit one near enough like it to be a brother, 


if not a twim, so that it will be all right 


It may be that you are working in one of 


them. or else vou at one of the stock 


holders 


1 he Japanes egatiol has sent word 
» the Brazilian minister of foreign affairs 


Rio de 


belonging to a Jap 


that there will shortly arrive in 
Janeiro a large liner 


anese shipping company, which is fitted 
f Japane se 


wrillan Review 


up as a floating exhibition o 


+h, R 


savs the ; 


products, 


4 
os 


Alcohol and Acetylene Together 
as a Fuel for 
bustion Engines 


Internal-com- 


rhe presence of water in alcohol ordi- 
narily has a tendeucy to reduce its com 
bustibility and efficiency when used as a 
fuel in an internal-combustion engine; 
nevertheless, exactly the opposite result is 
process of F. W. Barker 
White, described in The Auto 
that the there is, 


within certain limits, the more readily the 


attained in the 


and I | 


mobile, so more water 


combustion takes place This result is 


effected by causing the alcohol to be 
spraye d over calcium carbide before entet 

ing the engine cylinder (in the experiments 
Dion), so that the 


carbide and generates 


a 3!2-horse-power De 
water acts on the 
acetylene Thus the water is gotten rid 
ot, and the 


the 


resulting mixture, called by 


inventors “alkoethine,” is a com 


promise between the explosive acetylene 


and the more sluggish alcohol; it is found 


results are obtained with alco 


that good 


hol having about 19 per cent. of water, an 


indicator card 
lar to that of 


being produced quite simi- 
gasolen Another advan 
tage 1s that there js not the production of 
which attends the use of alco 


icetK acid, 


hol by itself, and which is so injurious to 
course the 


of the 


alcohol 


engine. Of 

the 
hand 
being more dilute 


the metal of the 
cost 


the 


carbide adds to 


the 


calcium 


fuel, but on other 
is cheaper 


Tokio Underground Railway 
received 


Tokio par 


The Bulletin Commercial has 


from the Belgian legation in 


ticulars of a scheme to construct across 
Tokio an underground railway. The dis 
tance is about 12 miles, and the cost is es 
timated as low as $625,000 a mile. A com 


pany is to be formed with a capital of 
$7,500,000. It is expected that a uniform 
fare of 2 ents will produce a dividend 
f 81/5 pe ent. The Commercial adds 
that as soon as the scheme became known 
ther towns in Japan desired that plans 
tor similar undertakings should be pre 

pared for them The Electric Tramway 
Company of Tokio has asked for sanction 


system bv the construction 


yn of 60 miles 





\ ording 


est reading of the 


Vature the absolutely high 
on record 1s 
Irkutsk on 


i8g6, and at Semipalatinsk 


barometer 


31.72 inches, which occurred at 


December 20 
Che highest.in the 


on December 16, 1877 


British islands is 31.11 inches at Aberdeen 


on January 31, 1902, and 31.10 inches at 
Fort William on January 9, 1896. The 
lowest reading on record at the surface 
of the earth, and reduced to sea level, is 


27.12 inches at False Point, on the coast of 
September 22, 1885, and the 
British islands 27.33 inches 


on January 26, 1884 


Orissa. on 
lowest in the 


at Ochtertvre 








532 


Practical 


Letters 


AMERICAN MACHINIST 





April 11, 1907. 


From Our _ Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE 


Uniform Compression Space in 
Gasolene-engine Cylinders 


As the design of multiple-cylinder en- 
gines for automobile service becomes bet- 











ter understood, and their use more gen- 
eral, the demand for smoothly running 
) = “ 
= r 
> yyy. tS 
4 z 
MM 2 5 
as . 
F1G.1 
UNIFORM COMPRESSION SPACE,IN 
engines has increased. This is causing 
some manufacturers to devote more at- 
tention to uniform compression in the 
different cylinders. Unless the entire 


¢ombustion space is accurately machined, 
which is usually impracticable owing to 
the valve and igniter cavities, there is 
liable to be enough variation in the cylin- 
der castings so that the power developed 
in the different cylinders varies to a no 
ticeable extent. 

Durimg recent tests on some medium 
sized four-cylinder engines the fact was 
out that variation in 


pression space may be several cubic inches 


brought tis com 
among cylinders in the same engine 
When one consid*rs that the explosive 
power fs perhaps rovghly four times the 
compression, as registered by a gage, it 


is not difficult to see that this variation 
should be guarded against. 

A convenient way to overcome the difh 
culty is to design some of the inserted 


parts, such as the cvlinder-valve plugs, so 
that more or less of the surplus metal 
may be machined off as required, as indi 
cated by the dotted line in Fig. 1. 

To essary fitting 
engine-assembling floor, several varieties 
of the plugs, taking up more or less of 
the compression space, may be machined 
and used as found necessary. Probably a 
limit of one-half cubie inch less or more 
than the normal capacity would be per- 


avoid unnece on the 


missible. 
For testing, a simple fixure like Fig. 2 


PAY 


FOR 


found advantageous. 
consist a flat plate A, 
mounted a dummy piston B of such length 
that when the cylinder C to be tested is 
set down over it and on the plate, the top 
of the piston is in the proper relation to 
the top of the cylinder for the end of the 


This may 
which is 


will be 


of on 





compression stroke. A carefully meas- 
\ mn 
I ‘ _ 
B 
Cc 
ae ee: © 
A TJ 
F1G, 2 
\SOLENE-ENGINE CYLINDERS 


ured amount of liqvid, corresponding to 
the cubical contents of the compression 
space desired, may then be poured in 
through a funnel screwed into the plug 








wee 


FINE ADJUSTMENT OF 


hole in the top of the cylinder, and the 


plug adjusted until the liquid just fills 
the compression space. <A _ single ring 
near the top of the dummy piston, if 
smeared with oil cr vaseline, will pre- 


vent the liquid from leaking past it. 


USEFUL 


37 Divisions 
60 Divisions 


TOOL 


IDEAS 


As water tends to rust the cylinders, a 
thin oil or gasolene is best to use for a 


testing fluid. E. J. BARTLETT. 





Fine Adjustment of Tool Block 





[ have frequently had trouble on engine 
lathes, when screw-cutting, in getting a 
nice, smooth fmish on the thread. This ] 
have attributed to not being able to get a 
fine adjustment on the stop used to feed 
the tool in to the work. On most of the 
standard lathes this stop is arranged as a 
block which is clamped on to the slide of 
the slide rest, and has a small nurled-head 
screw passing through into the tool slide. 
This screw in every case has a head about 
5¢ inch diameter, and is usually about % 
inch diameter, standard thread, on the 
kody. 

Now, I ask, is it possible to get a very 
iine adjustment with a screw like that, 
which is adjusted with the thumb and 
one finger, by guesswork? It is absolutely 
necessary to get adjustments of 0.001 or 
less when screw-cutting, especially when 
cutting large threads, on account of the 


large cutting edge of a thread tool. 


_— 
— a 
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| 4 mee 


18 per Inch 





—— 
Enlarged View of 
Adjusting Screw Dials 
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BLOCK FOR THREAD CUTTING 


GETTING A FINE ADJUSTMENT 
lo overcome this defect I have fitted a 
stop on one lathe, a 14-inch Reed, as per 
sketch, and find it works much more sat- 
isfactorily than the old stop, inasmuch as 
| can get adjustments as fine as 0.0005. 
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The lathe slide rest is shown at c; @ is 
the tool slide and 6 is the block clamped 
to the slide rest. Into this block is screwed 
a bush d with a nurled head. a graduated 
dial with 37 divisions, and 18 threads per 
inch on the body. Passing through this 
bush, and screwed into the tool slide a, is 
a screw e, which also has a nurled head, 
graduated dial with 50 divisions, and is 


threaded 20 per inch on the body. Thus 
cne division on the bush dial equals 
y.0015 inch and one on the screw dial 


equals 0.001 inch. For adjustments down 
to 0.001 inch the bush is locked by the 
thumb screw f/f and the screw e is used 
\Vhen finer adjustments are required (as 
when finishing large V threads), they can 


be obtained in the following manner: 


How iT Works 
and 
This 
amounts to unscrewing 0.0015, and screw 
ing up 0.oo1, the difference being 0.0005 
Of course it must be noticed that the 
screws have to be adjusted in opposite 
d:rections, provided they are both right- 
hand thread. Hold the outer bushing 
while the inner screw is adjusted 

I don’t see any reason why some method 
like this has not already been adopted on 
engine lathes, or even a single screw with 
«a large head and graduated dial would 
be better than the present method. I hope 
this point will appeal to some builders of 
CoNnRAD. 


the bush one division 


screw up the screw e one division. 


Unscrew 


engine lathes. 





Cutting Diametral Pitch Worms 
on the Engine Lathe 


The chart herewith will be found a very 
great help in any shop where the work is 


such that it requires a little something 
out of the ordinary. This chart is to be 
used in a case where fractional worm 


thread cutting is necessary for diametral 
pitch worm threads to mesh into diame- 
tral-pitch worm gears. 

At the works in which I am employed 
this often happens, especially so in the 
manufacture of torpedoes, where the cl: 
of work to be done differs entirely from 
the in a shop. 
Thus, in that 
this trouble in cutting fractional threads 
on the lathe, and for the convenience and 
guidance of the lathe hands, I have ar- 
ranged this chart in such a manner that 
anyone 


iss 


regular work machine 


order we may overcome 


it can readily be understood by 


who desires to use it. 


EXPLANATION OF CHART 

we find the diam- 
etral pitch to be cut. In the second col- 
is found the corresponding single 
depth of the worm thread. Under the 
third found the width of the 
tool at the point, the tool being the regu- 


In the first column 
umn 


column 1s 


lar 29-degree included angle In the 
fourth column is found the width at the 
top of the worm thread. 
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Now in looking at the chart the next 
thing we come to is the heading “Pitch 
of lead screw,” and here we find the dif- 
ferent pitches of lead screws from 2 to 
10, excepting 9. 

Example: Suppose we wished to cut a 
worm-thread of 4 diametral pitch on a 
single-geared lathe having a 6-pitch lead 











screw. Now, opposite 4 in the first col- to be used. It will be seen that this last 
umn we find the single depth of worm fraction simply changes the number of 
thread to be 0.540 inch; and continuing in teeth in the gears, but does not change 
ssehaiisainiageideniaiisciiioes : — ‘a 
| TABLE OF CHANGE GEARS 
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Formula: pene Ratio of Wheels 
Diametrad | \ 
CHANGE GEARS FOR CUTTING DIAMETRAL-PITCH WORMS 
the same direction from left to right, un the value of the fraction; thus we still 
der the next column we find the width of have the same ratio of the gears 
the worm-ihread tool at the point or end, Let us take another case. Suppose we 
which is 0.243 inch, and so on to the next’ wanted to cut a 20-diametral pitch worm 
column where we find the width of the thread in a lathe having a 4-pitch lead 
worm thread at the top, which is 0.263 screw What would be the necessary 
inch. Now, we have a 6-pitch lead screw’ gears to cut the desired thread? Next 
on the lathe Then all we have to do is to 20 in the first column is found the 
follow right on in the same direction un single depth of the worm thread, which is 
til we get to the little square under 6, 6.108 inch. Continuing on, reading from 
and the gears will be in the ratio of left to right as in the first case, we find 
Of course there is no 7 gear on the lathe, 0.048 inch as the width of the tool at the 
so we simply bring the fraction "3 to high point. In the next column is found the 
lenominations, Say, x 33; width at the top of the worm thread, 
that is, put the 99 gear on the spindle which in this case is 0.053 inch. Under 
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the 


any 


the 21 


use a 


on 
of 
intermediate 
the 


Sup 


and screw. 
then 
size to an 
thus c the gear 
spindle with the gear on the screw 


or stud, 


We 


venient 


gear 


can gear con 
act as 
gear, and mnect on 
and multiply 
by 4; 


as the two gears 


pose we take the fraction 


the numerator and denominator 


we then would have 
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column 4, and opposite 20 we find the 
gears necessary for cutting a 20-diametral 
pitch worm thread in a lathe with a 4- 
The gears thus found, 
may not be in the regu- 


pitch lead screw 


namely, == °* 


Sd one . . . 
lar set of gears furnished with the 
athe We may double up on both 
and make it $* :™, which is the 


same in value The two examples 
thus worked out could have been cut on 
lathes with lead screws having any num- 
ber of threads per inch, with the same re- 
sult 
is in the tool being of exact dimensions 
ill over, for if it is not exactly 29 degrees 


included angle, or the point is not as it 


One point in cutting these threads 
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place. This leaves your steel air-tight and 
surrounded with a substance which is an 
exceedingly poor conductor of heat. Now 
put the gas pipe and contents in the forge 
fire and heat slowly, turning occasionally 
to get heat even, and when at a nice white 
(not burning) heat bury it in the middle 
of the barrel of lime and leave it 12 or 14 
hours. For ordinary-sized pieces the heat 
ing will take from 10 to 20 minutes. I 
generally heat my steel about four o'clock 
in the afternoon, and it is ready to use the 
first the and I've 
never yet, out of hundreds of pieces, had 


thing next morning; 


one that I couldn’t file, saw, drill or tap 


with perfect ease, and out of dozens of 


vetween Centers in Inehes 


Distance 
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foot. It should save work in the shop 
where the offsets are usually figured 
out. 


The method of using the diagram is 
easily seen from an example: If a piece 
16 inches long is to be turned with a taper 
of % inch per foot, find the intersection 
of the vertical for a length of 16 inches 
with the diagonal for the given taper and 
follow to the left, where the offset will be 
Wo. CAsEey. 


[For cases in which the final adjust 


found to be % inch. 


ment must be obtained by trial, the dia- 


gram will give the first setting and still 


Ed. ] 


save calculation 

















DIAGRAM FOR SETTING 
should be for the width, then there wil! 
be an error in the worm thread al 


E. J. RANTSCH 


iround 
Annealing High-speed Steels 


S. 1. W. seems to have had his troubles 
with Novo steel and C. U 
22, doesn’t seem to help him much 
Now it make 
whether it is Novo or any other brand of 


Scott, on page 


doesn't any difference 


high-speed steel, the whole secret of an 


nealing is to get it to a high heat and 


then let it cool slowly without coming in 
contact with air or getting chilled; and 
me doesn't need any elaborate apparatus 
or to keep it at 800 degrees for 7 hours 
and then at 900 degrees for 5 hours, 
either. 

Now, let S. | 


rel of slacked lime and a piece of gas pipe 


W. get a big box or bar 


about an inch larger in diameter and two 
or three inches longer than the piece hx 
wants to anneal, Thread the pipe on 
both ends, put a cap on one end and put 
in about an inch and a half of the lime; 
insert the steel and pack in snugly; fill 


the other cap with lime and screw it in 


OVER 








THE TAILSTOCK 


holes tapped I hay 


st tap 


lleAt ALONE DorsN’t HARDEN 


As to Mr. Scott's 
hard 


proper 


idea that high 


speed steel gets because it 1s 


heat regardless 


heat a 


heated to the 
of the cooling, let him 


likes in 


have suggested, just so he doesn’t melt 


piece 


as hot as he the manner I 





the pipe and let cool in the lime 
for 12 hours 


Then take a piece of 


drillable, 
let him heat it to a low red and plunge in 


it and after making sure it is 


water, and he'll find it too hard to 


cold 
touch with anything short of an emery 
He that 


high heat isn't the only thing necessary to 


wheel will also doubtless see 


harden high-speed steel Ek. V 





A Diagram for Setting the 
Tailstock 


1 have plotted the inclosed diagram for 
finding the amount of offset of the tail 
stock to cut tapers expressed in inches per 


y - 


2 


Tallstock Offsets 


s 


eon fee fee Se eo) 


-~ 
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Box Tools for Small Taper Pins 


—Nurl Holders 


} 


was very much interested in the 
taper-turning tool written about by Tapers 
it page 402. We all have our little 
troubles im getting the tools to do the 
work the way we wish it. I don’t wish 


to discourage him from giving us a few 
Brown & Sharpe 
make a tool for the same work, described 


more of his tips, but 


n their catalog at page 197. I have in 
my department ten of them in use every 
day, mostly on taper pins of different 


sizes and lengths, and one turning taper 
reamers and broaches for the tool depart 
ment. On the taper- 


tools, cut 


latter we use two 


turning one for the finishing 
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The one he designed has a bushing there, 
for the work must be done with one cut 


The Cleveland automatic has a_ taper- 
turning box tool that I have used on 
larger work to turn tapers ten inches 


long. I have also used these for fancy- 
shaped pieces similar to his handles. It 
is the same as his design, and the work 
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Fig. 2 was designed for light work, and 
allowed the planer to work upon the re- 
turn stroke as well as the forward one 
[he tool holder was made of soft steel 
case-hardened. The cutters a a were held 
in place by set-screws, and adjusted so 


that each tool performs an 
The tools 


of 


work 


were 


n 


equal amount 
set slightly in 


must be done with one cut idvance of each other, as the planer fed 
oy — 
—- F ~- ~ tA B 
a 
| d b 

. ae [b> 

b ) 

—) — 2 if a 

ee 
a - a —— 
~ ae 
1 } = 
“| | | 
d l 
a mm “ _ 
FIG.1 J 
FIG.3 
al 
FIG. 2 
SOME PLANER TOOLS 

(in page 380 of the same issue is shown ipon the back s ke, and bv setting tl 
1 nurl holder Brown & Sharpe make _ teed twice as coarse as for a single-strok« 
me the same style. They call it a top ol, it can be idily seen that what one 
nurl holder The one shown is an im tool left, the other took. On light work, 
provement over theirs as there is an ad this tool cut the time in halves. Need 
justable slide that would make it much less to say, the clapper of the planer must 
better for general use. We have more _ be secured, and not allowed to lift. This 


or less trouble with turret nurl holders, to 
get them with enough adjustment I 
wish to say for those who are not awart 
of the fact that Brown & Sharpe have a 


very good one they make in several sizes 


: 1 
incn 


The largest one for their 2 machine 


has adjustment ind straight 


dia 


up to I 


cut nurls are used to cut spiral or 


mond shape. The two holders are grad 
uated, and by turning them you get your 
diamond shap¢ They have the holders 
arranged to put a drill or other similar 


Chest 


sO 


‘ombination 
for 
known 


McK 


tool in, making it a 


5 | 
tools their catalog, 
} 


are not in 


reason of their own, but are is 


the swivel-turret nurl holde 


Some Planer Tools 





Recently, in sorting over a pile of o 
relics which had been dug from the ruins 
of the old shop, I came across a bunch ot 
old planer tools, which had not seen actiy 
service since the fire They appealed to 
me as being available for present use, s 


I put them into commission fai 


Fig. 1 was an adjustable sizing tool for 
planing connecting-rod straps. The body 
was made of soft steel the end whicl 
held. the cutters being bored or drilled 
out, to allow for spring when the sides 
were sprung apart by the taper pin a 
The cutters b b were of high-speed stee 
and held in place by Set-screws Adjust- 
ment was obtained by tapping the taper 


pin in, thus spreading the cutter holder 


until the required size was obtained 


was accomplished by 


hind 


1 
the 


end 


of the 


placing 


a jack 


tool holder 














be 
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tated by a small worm d, which is auto- 
matically worked bv the star wheel 

TEXAS 


Compound Die for Small Amature 
Disks 


Lhe drawing shows a simple and cheap 


punch and die for punching a disk used in 
Phe 


be adapted for vari 


armature cores for electric motor 


1 


construction can al 


ous light iron or, metal sheets 


if different 


tnhy 


and di 


to he punch 


re shown in plan and cross section, simi 


lar letters applying to similar parts in the 
different view 
1, the body of the punch, is a ring of 
steel hardened and ground, internally 
xternally d o1 e face, which ts seated 
in a cast-iron holder or block B. In the 
ring ./ are imserted, at proper intervals 
blocks to form tl internal teeth of the 
punch. These blocks are dovetailed at an 
angle of 10 degrees, with about degre 
taper on each side, the slot being larger at 
the bottom of the ring to prevent the 
pieces from being pulled t when the di 
s in operation 
[he lower section, or die C, is formed 
from a solid piece of tool steel After 
being roughed nearly to size, it is driven 
on a mandrel which also fits the index 
head of a milling machine Holes are 


drilled in the 


‘ } 
thre ot 


proper location to form the 


bottom ot ind there is also an 











Chi 


elve 


wheel 


HI Ni 

3 was used for planing lets in 

frame castings, where it was de 
that the fillets be uniform. A soft 

shank forms the body of the tool 
s slotted V4 inch wide, to re- 
the worm wheel a [This worm 
s the actual tool holder, and is ro- 


AND THE DI 
other row drilled to form the outer semi 
circle, after which operation the two rows 
are joined by removing what metal re 
mains between them, by an end mill of 
proper form 

The die is then hardened and ground 
to size outside and inside. If no faults 
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appear through hardening, the die is ready 
to be marked off on the punch. After 
laying it carefully Gn the punch and scrib- 
ing on the latter the accurate outline of 
the die, the pieces ere driven out. At this 
point practice differs, some shaping the 
pieces to size and others milling them. 
Personally, | prefer the milling process, 
as, in shaping, the forming tool used is 
liable to chatter, leaving a poor surface. 
In either case a fixture of proper size and 
shape is used to hold the pieces while they 
are being machined. 

Che stripping or ejecting device for the 
punch is made from a solid piece, in a 
similar the There is a 
flange on the stripper about % inch wide, 


manner to die. 
which enters a counterbored recess in the 
bottom of the punch, preventing the ejec- 
tor from dropping out when the punch is 
in the No springs are used with 
this part, it being actuated by two %-inch 
rods which pass through the punch and 
holder and are struck by a bar fastened 
to the gate of the press, thereby forcing 
out the punching the upper halt. 
On the die, the stripper is simply a circu 
inch thick, with internal pro 
Springs are 


pt ess 


from 


lar plate % 
jections fitting the die slots. 
used under this stripper to remove the 


scrap Co-OrDINATI 





Milling Machine Attachment 


for Internal Slots 


Che shown in the 
accompanying drawing was designed to 


an efficient device for 


milling attachment 


meet the need for 
milling a 34x3/16-inch slot 3 inches long, 


(— a tomy, 7 


O © 























/ 
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FIG. I. CASTING IN WHICH SLOT WAS MILLED 


in the inside of.a hollow casting 334x4'4 
inches inside measurements, 

The casting is shown in Fig, 1. The 
attachment, Fig. 2, fits on the overhanging 
arm of a milling machine, and the work 


spindle drives the gear A, which in turn 


drives the gear B, mounted on the end 
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mill spindle as shown. The intermed:- 
ate gear is used for the purpose of secur- 
ing the necessary length of arm carrying 
the cutter. 

It was first attempted to cut the slot in 
the casting by means of a special tool in 
the shaper, but the length of time con 
sumed in the operation made necessary the 
design given, which reduced the time 2f 
cutting to one-fifth that required by the 


shaper Ss So ee 





Useful and Useless Mathematics 





innings on page 250 
I wonder if he is 
agent | 
matter 


Dixie gets in his 
against technical men. 
not just a bit like 
once made a deal with 
f placing a $20,000 or $30,000 fire-insur 


an insurance 
It was a 


ance policy involving some changes in the 
property to secure a lower rate. During 


the talk he remarked that he never would 
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not fundamental ones; they are only su- 
perficial and easily worn off by contact 
with the world. The best thing and the 
most important thing that a technical col- 
lege does for a boy is to teach him to 
think logically from cause to effect. Too 
many instructors do just what Dixie al- 
leges when he wrote that expression 

rxr-+ 1° 

vw 1 sg 
But it has its good points as well as its 
faults. This probably is a formula, gen- 
eral in its use, applied to a special case. 
The special case which Dixie has in mind 
perfectly evident to him—the resuit 


was 
was 1. To the student this formula rep- 
resented the condition in which several 
matters were taken into account. It was 


perfectly general in its application, and it 
would help the man who understood it 


out of a thousand pitfalls where Dixie 
might flounder and be lost 
; 
> | 





} } 
{ j | 
‘ sos les Sideallid inila heoaieaia 














VIG. 2. FIXTURE 
deal with a man under 30 years of age 
When we had closed the matter to my en- 
tire satisfaction, I asked him how old he 
} 


took me to be 


“Why, all of 35,” he said. I told him 
that it would be some months before | 
would be 27 The rest does not need 
telling 

Now I suspect that Dixie may have 
quite a few acquaintances among men who 
are technical graduates, but who have 
succeeded in so covering up their infirm 
ity that Dixie does not know it. The 
trouble lies here: that tech men are so 


known only for a short time after gradu 
After a little time they discover 


that they art 


iting 
merely human, and that the 


thing that will save them from 
is to get out and hustle very 
n the same way that their less fa- 


friends do Then 
up a little, and get the opportunity 
of the training for which 


they begin 10 
to use a little 
they paid so well. 

I will freely admit that there are short- 
comings among tech men; but they are 


FOR MILLING 


A CASTING 


SLOT IN: .DE 


I have a friend who is death on techni- 
cal colleges. He tried to go through one, 
but something failed to connect; so he 
withdrew before he had got in deep 
enough so that he could swim. He found 
it like and his feet stil! 
hurt won't believe 


beach, 
him so much that he 
is any good swimming out beyond. 


a rocky 


there 
And yet I have before me some drawings 
made under this man’s directions giving 
dimensions down to ten-thousandths of 
an inch. We thought,this must mean bus- 
iness, but when one of the castings would 
not clean up to size he told us to finish it 
as large as it would go, and it would he 
good enough 

Dixie winds up all right. «Mathematics 
be handled with skill, and with care, 


must 
too, If Dixie wanted a_ surface plate 
scraped especially well would he just 


show a helper how to use a scraper, and 
expect him to do a nice job? You just 
bet he would not. He would get a good 
man and pay him well for knowing how 
and set him at it. And it is just possible 
that Dixie might not be able to do as nice 
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a job as this man, but if he couldn’t, 
would he sneer at him? No, because he 
could see a money value in it. Now if we 
could show Dixie a money value in some 
mathematics, wouldn’t he be convinced? 
Here is the way I got my lesson: My 
father once ran a contracting business on 
iron work for buildings, and at the time 
I refer to the fashion of using structural 
shapes was just coming in. He rented the 
top floor of his shop to a firm who did a 


”" 
%& Steam Jet 
L1, 5 lbs. Pressure 
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than the plebeian way of shovel and wheel- 
barrow at the rail rolls. 
“Blow the scales out by 
the manager, swinging his hands in 


steam,” said 
an 
energetic manner toward the dump, “if 
you can’t do it any other way.” 

The chief picked on me to do the work 
When I asked for sketches or drawings, 
I was told they had none. I must find 
my own way to blow out the scales from 
the roll pit. They told me I could use 


“" 
x Water Jet 


750 lbs. Pressure 














, 
Suction 











CLEANING SCALE OUT OF ROLL 


general contracting business. They were 


as poor as Job’s cats, and so was my 


father. A few years ago this contracting 
firm was rated away up in the millions, 
and my father—well, he was not; that’s 
the difference. It was a rather delicate 


subject, but one day I asked my father 
how it happened that the M—— Brothers 
had got up so far ahead 
“Well, I'll tell you, my boy; they stood 
in with architects to them 
write their specifications for all wrought- 
iron beams to carry so much load with 
out bending more than a given amount. 
All the rest of us had to guess, and in 
order to be safe we had to guess high; but 
they hired a technical fellow to figure it 
all out for them, and they got the jobs 
When one 
of us happened to get a contract he knew 
right away that he had guessed too low, 
and 


some have 


with a good margin of profit 


so he had to put in heavier beams 
lose on the job.” 

So you see, Dixie, if there had been a 
little more mathematics hanging on my 
ancestral tree at the correct time, I should 
be clipping coupons instead of writing this 


article ENTROPY 





Cleaning Scales out of a Roll 
Pit 
Some years ago, while I was in the em- 
ploy of a large steel company as an erect- 
ing and experimental machinist, our gen- 
eral manager gave the chief mechanical 
engineer an order to devise some way of 


getting rid of scale nuisance, otherwise 


” 
2 Pipes 


About 100 feet to Dump 


PIT 


old two-inch pipes and fittings 
handy, and showed me the course to take 
to get to the dump, about 100 feet or more. 
On such short notice I did not think of 
any practical way to make a success of 
blowing. I told them so, but that if they 
would permit I would undertake to create 


some 
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blooms are passing between the heavy and 
various sizes of rolls, which are continu 
ally sprayed by streams of cold water to 
keep the rolls from heating. This causes 
the outer surface of the blooms, or partly 
formed rails, to blister and peel off by the 
sudden chilling effect of the cold water, 
and these, along with the water, drop into 
the pit below the rolls, and usually have 
to be shoveled out and wheeled away in 
barrows at stated times when the pits be 


come full. So you can understand that 
there is an abundance of hot water heated 
by hot scales in the bottom of the pit 

I then made the suction apparatus 


shown by the sketch \fter getting my) 
pipes and fittings in position I fitted my 
on my 
steam, “suck, 
hut in a few minutes it stopped and blew 
shut off the steam 

found the 
with 


steam jet as shown I turned 


and it started at once to 


out down in the pit. | 


and started to investigate I 


first section clogged solidly scales, 
pieces of waste wood, and small pieces of 
scrap to put in 
another jet for high-water pressure at the 


my steam on 


iron. I then concluded 
turned 


threw out tons of 


second 7 I then 
again; it was a success 
scales. I afterward changed the system 
to 4-inch pipes and fittings and '™%-inch 
nozzles H. M. Wotr 


Slotting a Pair of Plates 


show two 


The sketches 
details of a special apparatus for making 


accompanying 


slots opposite each other in a pair of 
plates 
Figs. 1, 2, and 3 show the details re 




















a vacuum and draw the scales up and quired which were cast-iron plates, right 
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SLOTTING A PAIR OF PLATES 
force them out to the dump by steam. and left-hand, having flanges A, body por 


“Any way at all,” they said, “so you get 
them out.” 


WHAT ScaALes Ar! 
I might say here that these scales are 


particles of steel forming while red-hot 


THE 


tions B which were slotted in three places 
C and C’, and holes D at the center 

The slots C in the plate P were required 
to be exactly opposite the slots C’ in the 
plate P’. | arbor FE, Figs. 4 
which fitted the holes D in plates 


made an 


and §, 
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PP’, and the latter were placed on the 
ends of the arbor against the shoulders 


The arbor 
was grooved in three places HHH, toa 
width of a little more than required for 
the slots CC’ 

The arbor E with the plates clamped 
on was now set up on the centers of a uni 


F and clamped by the nuts G. 


versal milling machine and a cutter of the 
Fig. 4, 
changing 


proper width first cut the slot C, 
in the plate 7’; without 
the work 
lengthwise so as to bring the plate P’ 
into the cutter M and then 
the slot ( It is obvious that the 
slots are in line as nearly as it is possible 
The arbor 
was now indexed around 120 degrees, and 


and, 


alinement, the was moved 


contact with 
was cut 
for a machine to cut them. 
two more slots were cut in the same way, 
and this repeated for the last two 

It was found, on assembling the various 
parts of the apparatus, that the slots were 
so nearly opposite to each other that it 
was almost impossible to detect any error. 
jv & 


The Automatic-feed Inventive 


Problem 


M: 
problem which 


| herewith present a solution of 


Server's interesting littl 


appeared at page 122 
I have 


In my drawing shown only th 


business end of the arrangement, as_ thi 
other part is immaterial, and in Fig. 2 
I have omitted the hand wheel for the 
sake of clearness 

A is the revolving cylinder, B the sta 
tionary one, C the serew and D the hand 
wheel 

Instead of using a revolving screw | 
have used a_ stationary one, which 


splined full length and screwed into B, o: 


a revolving nut /, on which 
wheel JD is 


gear wheel and sleeve provided with a key 


keyed; also 


the hand mounted. G 1s 

so that it can slide along the screw C but 
not revolve H is 
in pitch diameter to G and it clutches with 
which drives K. The ratio be 
tween J and K is 6:5. For every revolu- 


a gear wheel equal 


gear / 
tion of 4, H rolls around G and makes 
one the 


because they are equal in 


revolution (in same direction ) 


size; J also 
makes one revolution. For every revolu 
tion of J, K will make 1 1/5 revolutions 
in the opposite direction; therefore when 
! has made forward, K_ will 
have made one-fifth of a turn backward, 


and as it clutches with the nut E& this will 


one turn 


revolve with it and give the necessary 
feed 
[HE ARRANGEMENT FoR Usinc AUTOMATK 


OR HAND TRAVERSE, AS DesiIRED 
L is a ring pressed against K by two 
or three spring plungers M. F is a flange 
fastened to the hub of the hand wheel D 
by screws, as shown. The round-headed 
pins marked FR are driven into the hub of 
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the hand wheel D and their heads fit into 
hollows in the flange on E, as 
The screws S (Fig. 2) are screwed tight 
into the hub of D, leaving just a little 
more between the bottom of their 
heads and the flange on £ than the thick- 
ness of the heads on the pins R, and they 
work in the slots in the flange of the nut 
E (Fig. 2). 
flange F comes in contact with it. 


shown. 


space 


O is a cover machined where 


To start the feed the hand wheel is 
turned to the left about one-half revolu- 
tion. This causes the screws S to turn 


the nut —& and advance it along the screw 
C until the flange / 
sufficiently to allow the ring L to push the 
gear wheel AK into engagement with the 
nut E, the heads of the pins R dropping 
into the hollows in E 

the feed 
wheel, thus causing the screws S to move 


to the 


clears the cover QO 


To disengage seize the hand 


opposite ends of their slots, and 


the heads of the pins R to move out of 
flange of FE, causing a 
small longitudinal movement of the hand 
rf engage 


the hollows in the 


wheel D, which pushes K out 
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for in the problem it would be a very sim- 
ple matter to fit one to this design. All 
that would be required would be to make 
a boss near the root of one of the spokes 
on the wheel. Through this boss 
would pass a small shaft having on its 
outer end a short trigger lever and on the 
inner end a small steel catch radiating in 
the same direction as the trigger and 
adapted to catch a steel block fixed on the 


hand 


cover OU 

In the off position, the trigger would be 
held by a spring, tangential to a circle, 
concentric with the rim of D. To make 
the catch engage, the trigger would be 
turned to a radial position, when the end 
of it would stand close to the rim of D, 
and the catch would be in the path of the 
block on Q. To disengage, the workman 
would touch the trigger with his finger as 
it came around and knock it to its off po 


sition. Harotp SMITH. 
England 
[O. B. Server, in his statement of the 


problem described the screw C as work 
ng in and out of the cylinder B, whereas 























A 
B 
\ 
FIG. I. LONGITUDINAL SECTION FlG. 2. END ELEVATION, HAND-WHEEL D 
NOT SHOWN 
nent with / li the hand whi s then Mr. Smith has used a stationary screw; 
turned to the right the nut E will ivel we are, however, presenting his design, 
ilong the screw C, pulling the cylinder 4 which shows considerable ingenuity.— 
along with it by means of the screws S$ Ep. | 


flange F, and cover O 


tHE AuroMaAtic SAFETY KNOCK-Ot 


The clutch between // and J is a safety 


arrangement to prevent the end of cylin 


der 4 running up against B. H is mounted 
and runs freely on a sleeve N screwed 
into 4. J is fixed on the spindle P which 


and 


head on its inside end, and between which 


runs freely in the sleeve N, has a 
and the end 
which causes J to clutch with H until 
with 


of N is a compression spring 
the 
cylinder B comes in contact the 
spindle P 
clutch 


were 


and pushes it enough to de- 
them 
not 
and J could be fixed together and revolve 


If this safety arrangement 
necessary, the gear wheels H 
on a plain stud. 

If it was race 
could be provided between the flange F 
wheel K 


found necessary, a ball 


and the gear 


How a Reverse Micgut Be ARRANGED 


Although a reverse motion is not called 


Turning the Ends of Square Rods 
on the Drill Press 


the sketch shows the job, the tool by 
which it was produced and the gage plug, 
which rendered the setting of the tools 
in the tool box a very simple matter. 
Fig. 1 is the job, Fig. 2 the tool and Fig. 3 
the gage plug 

It was necessary to turn one cylindrical 
end on a long, I-inch square bar from 
rough stock, the quality of the work being 
of secondary importance. The length of 
the bar and the shape of the end not 
shown were such that to attempt to handle 
it in the turret lathe awkward 
proposition, aside from the fact that the 
output from a tool of this class would not 
begin to approach the requirements. <A 
suggestion by the master mechanic was to 
place the job on the drill press, where, if 
the proper tools were devised, one man 


was an 
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could operate a gang of machines, thereby 
not only increasing production, but ma- 
terially decreasing the labor expense. 

In response to this suggestion the tool, 
Fig. 2, was designed, the chief feature of 
which is the bushing in advance of the 
It often happens that the time oc- 
cupied in fixing and clamping pieces to be 


tools. 


machined is greater than that required for 
the actual machining, and therefore any 
device which eliminates this clamping is 
Such a 
device is the tool-steel locating and steady- 


an important factor in results 


ing bushing in Fig. 2, which, while ex 
tremely simple in construction, is the most 
important feature of the entire outfit 

For locating the lower end, a piece of 
rough flat stock, having a conical depres 
sion of such a size as to contain the end 
of the bar, 1s clamped to the base of the 
drill press directly under the center of the 
A second piece is so placed that 
the bar, after having its lower end located, 
may be brought to a vertical position by 


spindle. 
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of any size, and the labor market is not 
what it is in the North 

One man who had been in the shop but 
a short time had been working 5 or 6 
for a link hanger 
He had just taken it out of the lathe, 
when the master mechanic, passing along, 


hours on a bushing 


carelessly picked it up and tried it in the 


hanger, and it slipped in easily when it 
should have been a press fit. He asked 
the machinist how that was, and he said, 
‘Well, I got that a little small.” The 
M. M. mentally noted the time that had 
been spent on it and said, “We cannot 
stand for that kind of work; here is an 


rder for your time.” 

The next day the M. M. took the link 
hanger to the blacksmith shop, brought it 
back and to the of the 
told the bushing in, 
which he did and it was a nice press fit 


wonderment vise 


hand him to press 
[his was what was done to it: 
and stiff, 


not too wet, was packed into the hole hard, 


Some fire clay mixed good 











Stop for Bar. = 
Work 7 oe 
FIG. 2 —_—a 
Hardened Steel Bushing ao 
Same size as Work 
— 
FIG. 1 . 
) 
To tt B NA 
\ 
Ga Piug 
FIG. 3 
RNING THE ENDS OF SQUARE RODS IN A DRILL PRESS 
placing it within a slot cut therein, which’ then heated to a good red he ind 
supports the bar on three sides, as indi nersed in ld water, and cooled 
cated in Fig. 1. It is only necessary, then, quickly as possiblk That was over 
to bring down the spindle until the cut vear ago and that bushing is tight yet 
ters in the tool box come into action, when Of course this will not work on cast 
the feed gear is thrown in. The operation 1s ron, but on wrought iron and soft steel 
finished by running back the spindle in the will reduce the size from 0.025 to 0.050 
usual way, until the bar is free to be re inch according to the amount of stock 
moved around the hole C. H. Everett 


} 
TOO!s 


The gage plug is used when the 
are removed for grinding, etc. Insert the 
plug im the bushing and adjust the tools 
until they come into contact with the end 
turned to the size required on the work 


JouN Prict 





Shrinkina a Link Hanger to Suit 
a Small Bushing 


The place was the machine shop oi 
large sawmill in the South, they 
were working three or four 
overhauling 


and 
machinists 
the 


locomotives besides 


work from the mill, and were having a 
hard time to keep suitable men, as the 
shop was situated 4o miles from wn 


Arithmetical Short-cuts—Squaring 
Numbers 


Quite a lot of information has appeared 


in recent numbers on the above subject 


and Professor Sweet, at page 284, makes 
a very useful enlargement upon this 
formation 

However, most of the matter appearing 


has related to numbers ending in the 


figure 5 
tional numbers when decimally expressed 


the 


0.125 


Even Professor Sweet's frac 


end in same figure 0.5, % 


0.25, 8 
the method 


Perhaps a description of 


other num- 


ised by the writer in squaring 





5.39 
bers, i.e., numbers ending in figures other 
} & 
than 5, will not be out of place. 
e i 
Everyone, perhaps, is familiar with 


be termed the Euclid II, 4 
of squaring numbers, expressed 
algebraically by (a+ 6)* =a + 2ab-+-b’ 
but this, I think, involves greater menta 


what may 
method 


effort than the following 


Take 37 as an example Mentally 
proceed thus: Seven 7’s are 49; 9 dow 
and carry 4; six 7's are 42, and 4 (carri 
ver) are 46; 6 down and carry 4; thre 


3s are 9 and 4 (carried over) are 12 
Total, 1369 
Graphically this will appear 
37 
37 
7X7 49 
6x7 42 
3 3 9 
1309 


The 6 printed in heavy type is fewer 


the “tens” figure in the number 


\ further example, 60’ 


60 
690 
9 9 81 
12 9 108 
6 6 30 
1701 
| 12 printed in heavy type ts /% 
the “tens” figut 1 the number 


for convenience the ibove 


Although 


working appears in three lines, when men 


tally done one line, and that the result 
mnily ippears 
Careful examination shows this 
in inversion of the formula 
P 2a t 2al 1 
H wher num . I ir se ire n 
imbersome lea \ mentally, b 
the above meth xl 4s iva lable for eve 
these with the aid of paper and penc 
nhet 700 fairly simple, th 
7O9 
709 
»xX 9 81 
140 ) 1260 
70 70 4900 
502081 


Francis W. SHAW 


Preparing Tracing Cloth—A 
Blueprint Trick 


Many draftsmen use the dull side of 
the tracing cloth or prepare the smooth 
side by rubbbing with chalk dust. A much 
better way is to use the smooth side and 


wash it thoroughly with alcohol by means 


of a piece of soft cloth or cotton wast: 
[he alcohol does not soften the tracing 
cloth at all. It does not even destroy the 
gloss, but cuts it enough to make it take 
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the ink perfectly. The advantages over 
the chalk method are First, cleanliness, 
no dust left to clog the pen; second, it 


takes out the curl, so that when the trac 
removed from the board it will lie 
flat; third, it the cloth 
slightly, so that after drying, which takes 
stretched 


ing is 
perfectly shrinks 


but a few seconds, it will be 


tight and smooth over the drawing 
| once wanted a copy of a drawing that 


was on thick bristol board. I placed it in 


the frame face up, that is, so that the 
back of the paper would be toward the 
light when printing I then placed a 


piece of thin, quick-printing paper in the 


frame, also face up, or back toward the 


light. The print came out right side to 
and perfectly clear, there being only the 
thickness of the blue-print paper between 
the ink and the sensitive side 


J. R. Exvprep. 





Engineering Handbooks—T echni- 
cal Information in Shops 
Plaisted’s 


letter on the 
[ infer 


|! was much interested in Mr 
reply, at page 223, to my 
proper way to use a pocket-book 
from what Mr. Plaisted says that he feels 
having to buy so 


which he thinks he 


himself aggrieved at 


much information of 
can make no use, when he buys the aver 


age pocket-book. Now 


no single person, or at 


I will agree that 


any rate, not one 
out of twenty, will ever have any use for 
a half of the information contained in the 
pocket-books he buys, even if all of it is 
in such shape that he can understand and 
There are hundreds of pages in 


which | 


apply it 


those reference books use most 
frequently, at which I never look, and for 
which, as far as I know at present, I hav: 
[hat make the books 
ess valuable, however, but more so. Some 
day I shall want that information badly 
I shall a great hurry, and | 
shall know right where to get it 


\lr. Plaisted may rise to a point of or 


no use does not 


| 


want it in 


der here, and say that he is not objecting 
primarily to too much for his money, but 
that 


formation on subjects which he desires to 


to the fact these books contain in 


understand, in a form that is unavailable 
1 will admit that this is exasper- 
the that if the 
Minor Master Minds were to prepare a 
pocket-book with special reference to Mr 


to him 


iting, but fact is one of 


Plaisted’s needs and abilities, leaving out 
everything that was not patently useful to 
hook 


le 
Sal IC 


him, the would justly have a very 
small 

lhe fact that I use a vocabulary limited 
or eight thousand words is no rea 
son why | the 
of an Unabridged Dictionary, and find it 
exceedingly useful. In the same way, an 
engineering pocket-book is prepared for 


of a hundred thousand men, of 


1O SIX 


should not be pessessor 


the use 
varying needs, and all degrees of ability, 
and it cortains the information most use 
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ful to the whole number in the simplest 
way in which it is possible to present it. 
No one can draw a line, and say that this 
valuable to machin- 


information will be 


ists having education, 


a grammar-school 
understood by them, and this 
it may be valuable, cannot be 


the material 


and may be 
other, while 
understood. As_ regards 
which is presented, I cannot see that our 
present pocket-books are open to any 1m- 


provement. 


A Little KNOWLEDGE IS A DANGEROUS 
THING 
in which this ma- 


is generally well 


As regards the way 
terial is 
Of course it would be easy to point 


presented, it 
done 
out a dozen, or possibly a hundred places, 
where any particular book could be great- 
ly improved by changing a few words or 
sentences, or by a different treatment of 
some particular thing. That is not, how- 
ever, an objection to the books in any 
It is merely a chance for improve- 
ment which the authors publishers 
would like to have brought to their atten- 
tion, in order that the book may become 


sense 


and 


more valuable with each succeeding edi- 
tion There is 
ing such things too simply, and in making 
them available to those having an imper- 


fect understanding of the principles in- 


an objection to present- 


volved, and that is this: We may en- 
courage a designer to attempt a construc 
tion, a boiler, or a bridge, or a crane 


something of the kind, which 
most 


girder, or 
will be perfectly satisfactory in 
points, but which will be fatally weak in 
one. It is desirable that the presentation 
of a subject be made sufficiently difficult 
not think he under- 


that a will 


tands it until he really does 


man 


as an example of such a 
case, joint. I do not 
doubt that most designers would prefer a 
pocket-book giving a table of rivet diam 
eters, pitches and laps for different thick- 
nesses of plates, instead of the mass of 


Let us take 


a riveted boiler 


information given in Kent. They want 
their information in definite form even 
when it is about a subject that is by its 


Were such a table 
might be very satis- 
nine ten, but the 
because of a change in the ma- 


very nature indefinite 


given and used, it 


factory times out of 
tenth time, 
terial, the dimensions might be wasteful 
on the one hand, or dangerously scant on 

other The master 


vour subject, even if it is at the expense 


the right way is to 


of a little time and gray matter 
SACRIFICING ACCURACY FOR SIMPLICITY 
Ihe remark that Mr. Plaisted 
about the strength of brass is another 1l- 
lustration of the fact that the average 
man prefers definite information which is 


makes 


wrong to information which is right, but 
which appears to him to be indefinite. It 
may be very comforting to turn from a 
wearisome column of compositions and 
strengths to the statement that 
the strength of brass is 18,000 pounds per 


succinct 
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square inch, but the fact remains that the 
strength of brass is not 18,000 pounds per 
square inch, but that it varies from 28,000 
to 48,000 pounds, with average sound 
castings running not lower than 35,000 
pounds per square inch. If Mr. Plaisted 
does not know the composition of the 
brass, he might ask the foreman of the 
brass foundry, who could doubtless give 
from the appear- 


him some information 


ance of the fracture. 


AvorwING OBSCURITY IN THE USE OF 
SYMBOLS 


sefore we leave the question of pocket- 
books, I wish to state that in my opinion 
an attempt to establish a standard system 
of symbols for engineering formulas is 
impracticable. In fact I doubt very much 
whether it is desirable, granted the prac- 
ticability. I have a counter proposal to 
make, which will in my opinion do away 
with the difficulties of the present system, 
or lack of system, without being in any 
way impracticable. It is this: That when- 
ever a formula is to be derived, the nota- 
tion should first be given, defining the 
symbols to be employed, unless those 
symbols have all been defined on the same 
page, or the opposite page, of the pub- 
lication. When a formula has been given 
without derivation, the symbols employed 
should be defined immediately after, un- 
less all of the symbols have already been 
defined on the same, or on the opposite 
page. In case the derivation of a formula 
extends over a page, the symbols should 
be defined as if the formula had not been 
derived. The practice of giving page af- 
ter page of symbolic equations without a 
definition of the symbols is a glaring fault 
in many otherwise excellent text-books. 
As an example of how the practice I ad- 
vocate would work, let us take a formula 
for the thickness of the shell of a boiler. 
boiler 


The thickness of the shell of a 
should be found by the following 
formula: . 
an) ae 
2Ef ’ 
where ¢ is the thickness of the shell in 


inches, 

D is the diameter of the inside of 
the shell in inches, 

p is the working steam pressure in 
pounds per square inch, 

E is the strength of the 
joint, expressed as a decimal of 
the strength of the solid plate. 
is the safe working stress of the 
material of the shell in pounds 


riveted 


per square inch. 
Were the whole number of 
which the engineer has to use, and for 
which he needs symbols, less than fifty 


quantities 


two, we could get along very well with a 
standard system of notation, but sinc: 
the number of symbols required would 
run into the hundreds or thousands, it is 
impracticable to arrange any standard no- 


tation 
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GETTING INFORMATION ON - TROUBLESOMI 
PROBLEMS 
return to Mr. Plaisted’s com 


The 


which it c 


But to 


munication most important sugges 


that 


bureau of information in 


tion yntains is of the de- 
sirability of a 
general, which will for a consideration un- 
dertake the yblems of a 
troublesome nature, The 


one, in some 


engineering pré 
and solve them 
suggestion is an excellent 
ways, and has been carried out to a con 
the ex 


There 


siderable extent, although not in 


act way that Mr. Plaisted indicates 
are a great many consulting chemists who 
will analyze steel, iron, alloys, coal, water, 
or any other substance in which the en 
gineer is interested, and their charges are 
very reasonable. Firms supplying special 
ties are always willing to give all the in 
formation possible about their products 
Any number of reputable consulting en- 


gineers will undertake design problems 


beyond the powers of the ordinary indi 


and considering the excellence of 
17 } 


vidual, 


work, the fees wi ve extremely 


1 
their 
tii©@il 


reasonable. The publishers of our me 


chanical papers are always willing to 


delay, any in 


their 


send without 


formation that they 


you, any 


have at com 
mand, if you will only inclose a stamped 


and self-addressed envelope. If they can 


not answer your questions themselves, 
they will tell you the names and addresses 
of the people who can. And they will fee 
that they are being favored by your ques 
tions, instead of bothered, provided only 


letter 


worded, 


is reasonably explicit, and 


that wr 
that your 


politely the pe hin is read 
pou | the penmanship ead 
forget the stamp 


I know, f 


' ner 
p ipe 


and you do not 


a tht 

avie, 
and self-addressed envelope 
worked for a 


I mce mechanical 


myself 
A SuGcestion—How to Provipe ror Fx 
URING Joss WHICH ARE 


MeECHANK 


BEYONI 
THE ORDINARY 
for Mr 


graduat« 


But would it not be just as well 
Plaisted to employ a technical 
with sense and ability enough to handle 
the problems which corie up day by day 
that are beyond the ken of the 
mechanic, with him a few 
till he is 


or a draftsman, or an errand boy, 


ordinary 
bear months 
able to earn his salt as a me 
chanic, 


or any sort of a job which it may be ex 
pedient to give 


hundred 


expert, in addition 


thre 


consulting 


money he may earn as a regular work 
ma If he has the right sort of stuff 
him, will earn the money several 
times over, if given th hance. If he 
makes good, promote him, and give him 
nough pay so that he will not always be 
etter 


hunting the “Wanted” column for a 


a shop doing $5,000,000 worth 


piace If 


of business a vear can afford to have an 


engineering staff of technical graduates, 


shop doing $50,000 worth of business a 
vear cannot afford to be without a techni- 
if it ist iel 


» remain in the field 


cal graduate, 


AMERICAN MACHINIST 


On second vuught I do not know that 
that technical graduate is entirely neces 
saQy As | 0k ick ver my college 
course, I do not lect that I learned 


so very much there that I « 


learned outsid I am inc 


that if the right sort of a y man, o1 


ung 


id man either, were to get right down 
f hts a week, and apply 


to business five nig 


himself to the mastery of the profession 


of mechanical engineering, that he would 


n the course of a few years become a 


Chere is nothing in the 


ordinary pocketbook which he not 


i 
pretty good one 
could 
master in the course of two or three years, 
and the only point where he would be at 
as compared with a tech 


lack of 


one or 


a disadvantage 
would be in his 

experience | know 
who have done that very thing, 


as first-class en- 


nical graduate 
laboratory 
two men 
are recognized 


Plaisted, or one of the 


and they 
gineers If Mr 


boys in his shop wishes to make the effort, 


he may become An engineer in the way 
that I have indicated 
I do not anticipate, however, that many 


Most of 


15 have 


attempt 
1ot the grit nor the gumption to carry the 
hing through to a 5s essful finisl It is 
yo much like hard work It is a good 
leal eas to get y educatio1 n < y] 
leg go with So while tha 
nica QT iduat S t st y neces 
irv, he is advisable, and if y will g 
! i he will be very useful 
I ORRES E. CARDULL 


Trolley Rollers and Gearing 
Ratios 


} 


Your correspondent who shows “a 


simple crane trolley” at page 290, has evi 


dently missed the last few issues of the 


AMERICAN MACHINIST, or he 


that the 


would have 


heard “@ ‘al roll ; 
een convinced conical roller ts 


not correct for this kind of runway Phy 


bearings should also, I think, be in th 
rollers and not in the plates. As show! 


light load would be sufficient to lock the 


bearing studs in the hol 

At page 294 a new plain milling machin 
5 1s i d il d le rip 
State ( eC lt I i i 

g] " 1 ] yea re ¢ gy % 
I Piving very p werful feed Ch 
method f stating the gearing ratio 1 
commot et misleading For mstance, tf 
the machine in quest id crew teed 
t he table instead of a rack, the gearing 
ratio would have been stated as much k 
than 361 to 1, and yet the power would 
have been the same, though more of th 
power might be lost in friction in one teed 
Grive than in the othet 

\ more correct way would be to stat 


the mean area of belt contact per unit of 


(in this case table travel and then re 


S41 
oa ift is rT is 
ess efficient This n t b 
ry import ont, Dut if show Ww 
W d ways, especially in the 
bine ff hine tools B 


Quick Way to Make an Extension 
Drill without Solder, Screw 
or Cross-pin 


ia i ples yt ) preferably 
yrass wick it in i i enter it, 
sing a diamond hand tool; take a drill a 
size smaller than the drill y intend to 


ise and drill a hole of suitable depth, a 


‘ording to the mmber of drill you want 

ise Then take the od out of the 
huck, clamp the drill between brass jaws 
n the vise, and drive it home till it 
strikes the bottom; and there you are 


[his way of making an extension drill 


serve its purpose; if, how 


ever, it should fail, then the trouble 1s 


iol I \ arg th th Irill you 
inted ex 1 1 sequently i 


ld hold Lou1 


i Wa it 

\ D1 lo! W | ind is the 
re rs of tl id just arrived from 

North and wet nx1o to have the 

im 1 1 yf course our man 
nade the d e pin that should 
ive been a good e fit just too loose? 
\t first, we could see no way out of 

1e difficulty but to make a new pin, but 
is this would take almost a half a day 
ind as the mill men wanted to get started 
vorse than “bad,” we had the pin heated 


t to a coat of brass just as it 


tile th de 
about all 


sired drive tit wv found to be 
t wld be desired, and this makeshift 
rt time 

REPAIR SHOT 
\ | Urba a, 

v oft ler the d 

f ‘ engineering 

ind Iministrat yur railway 
g er “ lect il eng 

i “ ITI ig, 

va t these 

n } ly 

rivet . 

uJ ist amed 
! l l \\ ~ nee! iy’ ) 
g students of a stration an un 
le ling of t nical problems 
ul g in the engit ng departments. It 
; hoped by the university authorities that 
: urs vill offer an adequate prep 

i to wl expe to occupy 
ponsib ne th pectir le 
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Employment Bureaus in the 
Engineering Field 


There are reputable agencies in the en- 
gineering field that are of some use and 
benefit to our 
both employer and employee. 

Rightly conducted we have no objection 
to them; but we have serious doubts as to 
their usefulness, because they are con- 
ducted on what we consider bad business 


men in line of business, 


lines. The general plan is to charge the 
applicant for employment an “entrance 
fee” or a “registration fee.” This plan 


makes the human nature of the agency 
strive to get as many men to pay the reg- 
istration fee as possible, regardless, more 
or less, of their ability. 

Once registered the average applicant is 
coaxed along from one hope to another, 
and from one fee to another. There are 
more men on the register than can get 
the jobs available, and some of these men 
pay their money for less than nothing 
and blame the AMERICAN MACHINIST 
more or less for allowing such advertis- 
ing to appear. 

This plan partakes something of the lot- 
tery—many must draw blanks that a few 
may win. 

We will accept adver- 
tising from firms that charge a fee, under 
any pretext, for putting men on the list. 
Neither will we accept advertising from 
any firms who charge men securing posi- 
tions a percentage on their salary for any 
given time. 

This service is largely for the benefit of 
the employer, and he should pay for it. 

When he does pay for it he will de- 
mand from his agency good work in the 
investigation of the record and ability of 
all applicants, and not be content to try 


not any more 


out a lot of doubtful men because the 
agency will send him all he wants for 
nothing 


Then the applicant for work will have 
to show that he can “make good” to the 
man that hires him—not that he can pay 
a fee or a commission to the agency. 

In the end the employer the 
freight anyway; let him pay it first hand 
ind demand the service he is entitled to. 


pays 


In answer to an ever increasing inquiry 
is to the reliability of this or that agency 
we want to say here and now that we be- 

1! 


lieve all those advertising are conducted by 


honest men, but that we advise our readers 
to decline to give up money to be “regis- 
tered’’—there blanks to 


are too many 


lraw. Decline to pay part of your wages 


for a job Advertise yourself, honestly 


and fairly, and you can get a job cheaper 
ind better than through an agency 


To employers in our line we would say, 
when an agency comes along that has the 
machinery for finding the men want 
and 


you for it 


you 
pre yposes to 


and charge 
don’t think they are robbers; 


serve you 


it pays to deal first hand 
Some 


time an agency will be started 





April 11, 1907. 


that does something for the employer and 
nothing to the employee. That will be 
the one both should patronize. In the 
meantime we shall accept no more adver- 
tising from any agency run on the old- 
fashioned lines. We propose to accept no 
advertising of any kind that we cannot 
advise our readers to answer and spend 
money on 





Diagrams versus Formulas 


The extracts from Mr. Taylor’s paper 
on The Art of Cutting Metals, which 
we publish elsewhere this week, suggests 
some remarks on the use of formulas 
and diagrams in connection with work of 
this kind. 

The appreciation of the diagram as a 
method of presenting technical informa- 
tion has been steadily growing for a good 
many years, and the fact that Mr. Taylor’s 
paper presents both formulas and dia- 
grams side by side offers an excellent op- 
portunity for comparing the merits of the 
two. 

Will the reader glance at the formula 
given in the upper left-hand corner of Mr. 
Taylor’s Fig. 2, and, if he feels like pushing 
the comparison to the limit, will he please 
get out his table of logarithms and work 
out a case by the aid of the formula, and 
then see how many such cases he can 
work out in the same length of time by 
the use of the diagram? After he has 
made his comparison, will he please an- 
swer, or try to answer, the question: Of 
what use is the formula? 

We are quite satisfied that the efforts 
to fit formulas to the results of experi- 
ments have been pushed far beyond the 
point of usefulness. 

There are two ways in which engineer- 
ing investigations are conducted. An ex- 
ample of the first way is found in con- 
nection with the strength of beams. In 
this case, mathematical analysis results in 
a rational formula, the only thing lacking 
when the analysis is finished being certain 
constants that must be obtained by exper- 
imental investigations. When found, their 
substitution makes the formula complete. 
The other class of investigation is illus- 
trated by Mr. Taylor’s work, in which 
there is and can be no preliminary mathe- 
matical analysis. No one would, we think, 
attempt to obtain by this process an equa- 


tion which, even in its general form, 
should represent the law which it is de- 


sired to discover. This law is ptirely em- 
pirical, and the procedure here is first 
to make the experiments, then to plot 
them on a diagram, and finally to obtain 
an equation which shall, as nearly as pos- 
sible, fit the resulting curve. The equa- 
tion is thus at the end of the process in- 
stead of the beginning, as in the former 
case. In the former case, it is a means 
to an end, while in the latter it becomes 
the end. 


As an end, what is it good for? At best 
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it is but an approximation to the results 
of the experiments, the diagram 
more accurate than the equation. The dia- 
gram can be used in a fraction of the 
time that the equation can be, while a col- 
lection of equations can no more be car- 
ried in one’s mind than can as many dia- 
grams. The diagram presents to the eye 
a graphie picture of the manner in which 
the variables are related, while the equa- 
tion, as a rule, gives no such picture. One 
uses the diagram with his eyes open, so to 
speak, whereas the use of the equation is 
substantially a case of blind staggering 
after results. The only advantage which 
the equation offers is that it can be more 
readily written down in a notebook than 
the diagram can be traced; but, given 
the two side by side, we doubt if a man 
can be found who would use the equation 
in preference to the diagram. It seems to 
us that when the experiments are plotted 
and the resulting curve drawn, the useful 
work is finished, and that the fitting of a 
formula to the curve is pretty nearly 
wasted effort. 

Our columns bear repeated witness that 
many have constructed diagrams from 
equations because they are so much more 
readily used, but if anyone, except for 
academic reasons, has gone through the 
reverse process, we have yet to hear of 
him. If the diagram is the ultimate 
thing, what is the use of working out an 
equation when the diagram is already at 
hand? It is one thing to derive an equa- 
tion from an analysis of a subject and 
then use it because a diagram has not 
been made, or as a means of making a 
diagram; but it is another thing to work 
out an equation from a diagram which 
has resulted directly from observations 
and tests. If a diagram is to be the final 
result, the equation is a necessary step 
toward its production in the first case; 
but in the we are unable to see 
that the equation accomplishes any good 
purpose whatever. 

These views are, of course, rank heresy, 
but we should be glad if some of our 
mathematical readers would point out 
wherein they are other than good sense. 


being 


second 





A Museum of Security 


The exposition of safety devices and 
industrial hygiene held last winter by the 
American Institute of Social Service, in 
New York, is to be made a permanent 
museum of security. 

At the meeting of the executive com- 
mittee of the institute held last week at 


the Players’ Club, as the guests of Rich 


ard Watson Gilder, announcement was 
made that the Scientific American, 
through a desire to co-operate with the 
work of the institute in promoting an 
American museum of safety devices, 
would give annually a gold medal! to be 


1 


awarded by the institute for the best de- 


nting acc! 


vice for 


preve 


AMERICAN MACHINIST 
An advisory committee of the editors of 
the leading technical papers was organ- 
ized to co-operate with the institute in 
the work of protecting life and limb. As 
at present constituted the advisory com- 
consists of fourteen representa- 
tives from the AMERICAN MACHINIST, 
Scientific American, Iron Age, Railway 
and Locomotive Engineering, Automobile, 
Electrical World, Street Railway Journal, 


mittee 


Dry Goods Economist, Electrical Age, 
Railway Gazette and Engineering and 


Mining Journal 





Dedication of the Carnegie 
Engineering Building 








The program for the dedicatory exer- 
cises of the Carnegie Engineering Build- 
ing has been announced. The exercises 
will begin Tuesday afternoon, April 16, 
and will include the presentation of the 
gavel by Mrs. Carnegie, the acceptance of 
the building by E. E. Olcott, president of 
the United Engineering Society, in which 
is vested the title to the property, and an 
address by Mr. Carnegie. In the evening 
there will be a reception in the main au- 
ditorium and in the rooms of the various 
societies. Wednesday afternoon there will 
be a series of addresses by the presidents 
of the various societies, the presentation 
to the Society of Mechanical Engineers of 
a portrait of George H. Corliss, and the 
presentation of the John Fritz medal. 
Thursday afternoon there will be a ses- 
sion of the Institute of Mining Engineers, 
Thursday evening a the So 
ciety of Mechanical Engineers, and Fri- 
day afternoon a session of the Institute of 


session of 


Mining Engineers wili be held. Iriaey 
evening there will be an informal smok-r 
and vaudeville in Madison Square 


Garden. 


A Machinery and Metal Trades 
Club 


for the 


formation of a 
trades 


The movement 
downtown machinery and metal 
club, in connection with the proposed re 
concentration of machinery interests in a 
common center, was formally inaugurated 
meeting held at the 
Trade and Trans- 
f April 4. The 


by Francis 


at an enthusiastic 


ooms of the Board of 


yortation the afternoon « 
call d to 


who has been the 


, 
t 
mec ting 
H. Stillman, 


was order 
originator 
and leading spirit of the entire movement. 
The proposed location of the new club is 


n the Fulton building, which the Hudson 
& Manhattan Railroad Company 1s 


its companion, 


now 


building, and which, with 


the Cortlandt building, is to be the down- 
town terminal of the tunnels which that 
company is now building under the Hud- 
son river. Mr. Stillman stated that 325 
names were already enrolled as in favor 
of the movement, and this fact together 
with the enthusiastic temper of the meet 
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ing leaves practically no doubt of its suc- 
cess. An organization committee of 28 
was elected, with Mr. Stillman as chair- 
man, which will proceed with the formal 
Organization and incorporation of the 
club. The new building, of which the 
foundations are now about completed, is 
expected to be ready for occupancy the 
first of May of next year. The original 
plans contemplated the reservation of two 
entire floors of the building for the uses 
of the club, but present indications are 
that three floors will be needed and, 
should that prove to be the case, they will 
be available 

There can be no doubt that Mr. Stillman 
has done a genuine service to the ma- 
chinery interests, not only of this city, but 
of the entire country, by his far-sighted 
enterprise in inaugurating a movement 
which now bids fair to be triumphanily 
successful 





Are Special Export Catalogs 
Necessary ? 





The question as to whether it is essen- 
tial for success in export trade to have 
catalogs published in various foreign lan- 
guages is one upon which an enormous 
difference of opinion and practice exists. 
There is also the question as to whether 
or not it pays to distribute circulars in 
foreign languages. For instance, take the 
case of a maker of steam engines, having 
dealings with the European markets, Ja- 
pan, South Australia and South America. 
If we except the strictly speaking English 
countries, and also Japan, where the Eng- 
lish language is spoken to so large an ex- 
tent that it is unnecessary to consider any 

cer language, there are still the Euro- 
pe and Spanish-speaking countries to 
reach. The translation into any of these 
languages of a bulky catalog is a serious 
use of 
which 


matter, owing to the necessary 


technical terms and expressions 
have absolutely no equivalent in some of 
those languages. Not only is the transla- 
tion work a slow and expensive process, 
but the expense of printing is large 
the expense of distribution and correspond- 
Under such 
seen that to 


a great deal 


and 


ence entailed is also large 


conditions it will readily be 


undertake such a task means 


of work, time and money, without per 


haps being fairly certain that the results 


will be commensurate with the expendi 
ture . 

We are repeatedly being told by consuls 
of all nationalities that catalogs must be 


in the language of the country to which 
they are addressed, and that such a policy 
is imperative if one would be successful 
These officials 


countries 


also 


this 


in foreign business 
state that all other 


course, and that a prosperous export trade 


pursue 


can only be built up on such a system. 
It would be very interesting to know 
whether it really is a fact that foreigners 
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a policy in all lines, or 


tact it 


do pursue sucl 


whether as a matter of may be said 


that this policy is pursued in the sale of 
what may be termed “staple commodities” 
or goods that can be sold from samples or 


from catalogs There is also another 


question to be considered before anyone 
incurs the heavy expenditure entailed in 
the production of such a catalog. It re- 


lates to the spread of the English lan- 


foreign countries, especially as 
In the Spanish- 


the use of 


guage in 
affecting trade relations 
American countries English is 
teadily extending in a good many branches 
of industry, so that in one sense it might 
be best not to extend the “export” catalog 
idea in that direction. 
It is impossible to lay down a hard and 
fast rule in this matter, remembering the 
diverse experience of so many firms who 
can 


both 


firms have abandoned the system of 


speak from vears of experience on 


sides. On more than one occasion 


spe 
cially prepared catalogs, after prolonged 
as being an without 


experiment, expense 


adequate returns 


Not 


\LOGING 


CLASSES OF MACHINERY WEL! 


ADAPTED TO Cat 
Makers of paper 


{ making machinery, for 


instance, may not find the 


} . ] 
macninery Naving 


helpful, such 


be built to suit special requirements. In 


deed, one such firm some vears ago did 
issue a catalog in the English languag 

and soon found that it was out of date in 
consequence of the rapid changes and im 
provements effected in ich =machines 


Further, the people who receive 


ulogs would write for explanations and 


descriptions to meet the requirements of 


their case, particulars which could neces 


1 


sarily not be incorporated in any cata 


log. It is by no means an easy matter 
to illustrate properly and describe com 


inde ed, 


machinery It is 


plete paper-making machines, or, 


most other complex 


generally found necé ssary to get into per 


sonal touch with prospective purchasers, 


go into all the details, and then get them 
p specifications for machinery to meet 
their requirements 
Take, again, another class of produ 
tions, such as steam shovels, ballast un 
loaders, dredges and ditcher d general 
excavating machinery; the requirements 
must be msid suitable ma 
hine can be rend e work 
nd m ista Ss, pa irly ji ] 
lit f dredg | ] nach 
‘ has to b ioditied hanged ym 
nN t spe ( il 
Consequently ’ nus 
e fully unders \ nake 
itelligent l S 
e machine ca ide; a i catalog 
i of cours Q1\ s lard ma 
chinery. For ‘ vecial classes of m 
factu it Ss ¢ " \ vl vette ) 
1 an ordinary catalog printed in Eng 
lish, which can b : d with the fa 
cilities at hand ¢ S vork at this tim 
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without any material expense or trouble 


irt of intending purchasers. This 


yn the f 


is foll and then 


a correspondence, 
make 


exact details of 


followed by 


the manufacturers can themselves 


icquainted with the 
If it is 


Tully 


the required plant not possibie 


for the makers to write in the language of 


sustomers each side can write in 


neir ¢ 


their own language and the letters can be 
translated at 


farnd 


each end This method is 


to answer well 
ro Senp No Catatocs THAN TO 
SEND Poor ONES 


BETTER 


\lthough opinions may be divided as to 
5 I - 


the expediency or otherwise of” issuing 


special translations of catalogs for foreign 


trade, there can be no division of 


opinion among intelligent people as to the 


yet 


necessity, if such work is undertaken, of 


doing it thoroughly. It is ten thousand 


times better to leave it alone than to cir 


culate a badly translated, poorly illus 
trated, and inadequate publication. By 
“adequate” I mean that it must contain 


full information about the specialties you 


ire offering. Give too much informa 
tion, if possible, rather than too little 
People simply won’t be bothered nowa 


days to write you thousands of miles for 


“further particulars,” which should hav 


wen found within the pages before them 


Give such data as to enabk p ospective 


buyers to judge whether the machinery 
lescribed will meet their needs; also, how 
much it will cost delivered at th port 


nearest their works. Remember that you 


seller and that it is business 


are the your 
to facilitate matters and to render ne 
gotiations as smooth as possibl \ good 
foreign catalog cannot be issue! without 
ing a substantial sum of money. And 
that is only one of the items of expendi 
tur But a bad catalog will create a 
strong prejudice against the publishers, 
which they will find very awkward at a 
later date \s to whether prices should 


be included in the publication, this is a 


matter which must be left to each indi 
vidual firm Here again there is much 
difference of opinion; but it must be said 


that the re ipient of a catalog ought, as 
matter of common-sense, to be put into 
the position of knowing approximately 
what the goods he is asked to buy will 
cost him [hat at least seems clear But 
lo not make the serious mistake of send 
1 vl sa catalogs (1.4 . lists int nded 
| le buve iy) to retail m 
lt do y will eventua find 
\ i ses sh iva Ss \ 1 
| vay F. ¢ ( 


| fess Sweet, being interviewed ¢ 
e question f the two-tail dog, illus 
trate the AMERICAN MACHINIST at 
page 251. Vol. 20, Part 1, seemed to get 
his fighting armor and delivered him 
self of the following 
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two-tail dog I expect it was more in self- 
glorification than anything else. I simply 
thought I had accomplished a mechanical 
trick that many had tried, in a more sim- 
ple way than any of them; but there is 
more to it than this, and a principle in- 
volved that likely few have thought of. 
In the use of the single-tail dog the work 
is driven by the dog and the live center 
of the lathe, the live center doing just as 
much of the driving, on an average, as 
the dog, and having to stand twice as 
much strain, on an average, when the dog 
is on the back side, as the dog itself. 
The lathe center being beveled, an end 
thrust is put on the tailstock. With the 
two-tail dog, the live center has nothing 
to do but resist the force of the cut. 

“In practice the two-tail dog does more 
than anticipated. I had my doubts about 
its driving power; but its use on a geared- 
head lathe at the works of the Engelberg- 
Huller Company demonstrated that, while 
the common dog would not drive equal 
to the power of the lathe, the new one 
stalled it. At the works of our company 
the men find that they can turn pistons 
by driving from the end of the rod or 
turn commutators by the armature shafts 
without chatter. 

“And so, too, H. J. Leighton, the builder 
of the prize-winner of gasolene yachts, 
the turning of crank-shafts he 
could never do the work with the com- 
mon dog that he can do with the new one 
In this the facts equal the theory. 

“Will they ever be used? you ask. No! 
Not to They will cost per- 
haps 10 per cent. more; most machinists 
will make an awful job in putting them 
on the work, while, by going at it the 
right way, it is as easy as any; and, be 
sides, they can be used wrong, which a 
large majority would do, and make them 
a nuisance. So the old one, wrong in 
every way, except easy to put on, will go 
on chattering the job every time it gets a 


says in 


any exteni 


chance 





New Publications 

[HEIR CARE AND Use. By John 
\. Walker The 
Dixon Crucible Company, Jersey 

City, N J 

This tine specimen of printing and en 
craving has been put out by the Dixon 
Crucible Company in order to instruct the 
users of crucibles in their proper manage- 
Naturally the pamphlet 
fund of information of imme 


( RUCIBLES 


39 6xg-inch pages 


ind care 
ils i 
diate value to all crucible users. 
CENTURY Book OF 
AND PROCESSES 
D. Hiscox. 787 
Norman W 
New 


mo 


[ENLEY'S TWENTIETH 


Recipes, FoRMULAS 

Gardner 
pages The 
Publishing Company, 


in cloth, $3; in 


Edited by 
6x9-inch 
Henley 
York 


ecco, $4 


Price, 


It is scarcely possible for any reviewer 


critically examine a book of the im- 
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mense scope of this one, and one has 
natural doubts about the ability of any 
one compiler to prepare it. The prepara- 
tion of such a book would seem to require 
the codperation of a good many special- 
ists, rather than the gathering together 
of material from all sources by any one 
man. 


Tue Rartroap Pocketsook. By Fred H 
Colvin. 197 4x6-inch pages, with nu- 
merous illustrations and tables. The 
Derry-Collard Company, New York 


The Locomotive Publishing Com- 
pany, London. Price, $1 
This little book may be described as, 


primarily, an illustrated railroad diction- 
ary. It is, however, much more than that, 
as it gives a great variety of railroad data 
such as many of the Master Car Builders’ 
standards, the results of tests, the leading 
proportions of boilers and locomotives, 
and various other rules and data It 
gives a very large amount of information 
in very condensed form, and is useful to 
every railroad man. 


MopERN STEAM ENGINEERING IN THEORY 
AND Practice. By Gardner D. His 
cox. 487 6xg-inch pages; with 405 
illustrations. The Norman W. Hen 
ley Publishing Company, New York 
Price, $3. 

Mr. Hiscox seems to think he has a 


mission to write books, but we doubt it 
The present book is attractive to the eye 
at first glance, but the more one examines 
it, the less he finds in it. It is nothing 
but a compilation, and a poor one at that, 
the sources from which the information 
is obtained being sometimes given, and 
sometimes omitted. The book has the ap- 
pearance of having been made to order 
and has the degree of merit that com- 
monly goes with books of that class. 


Arr Brake CatecHisM. By Robert H. 
Blackall. 367 pages, 5x7'%4 inches. 130 
illustrations and folding plates. The 
Norman W. Henley Publishing Com- 
pany, New York. Price, $2. 

The extensive use of the air brake and 
the demand for information concerning it 
are shown by the fact that this book is 
now in its twenty-first edition. Railroad 
men seem to like the catechism style, and 
this gives nearly two thousand questions 
and answers on the Westinghouse system, 
including the new “ET” equipment, which 
combines straight air and automatic for 
use on locomotive and tender in simpler 
manner than ever before, and in a way 
that is easier to maintain. It also shows 
the new triple valve for freight service 
and the cross-compound air pump, made 
the 
trains which require a large volume of 
The two colored charts make clear 


necessary by longer and _ heavier 
air. 
some of the workings which would other- 
wise be somewhat hazy and altogether it 


is the most complete book in print on this 


system of air brakes. 


AMERICAN MACHINIST 
THe MANUFACTURE AND PROPERTIES OP 
IRON AND STEEL. Fourth edition. By 
H. H. Campbell. 639 6xg-inch pages, 
with numerous illustrations and 
tables The Hill Pubhshing Com 
pany, New York and London. Price, 
$5 
While intended primarily for the met- 


allurgical engineer, this volume is entitled 
io a place in the libraries of 


is divided into three parts, of 


engineers in 
general. It 
which the first is 


for those 


an introduction intended 
The 
a de- 


who are not metallurgists 
second is more technical, and after 
methods of 
pro 


includes 


scription of the primitive 


making iron, takes up the various 


practiced today and 


cesses aS 


thapters on heat treatment, the history 


and shape of the test piece, the influence 
physical prop- 


Part 


f certain elements on the 


erties of steel and steel castings 


III is devoted to the iron industry of the 


leading nations and outlines the practice 


»f the leading iron-making countries. The 
new edition has been extensively revised 
and is brought thoroughly up to date 
LOCOMOTIVES SIMPLI COMPOUND AND 
ELECTRIC sy H. C. Reagan 17 
pages, 5'2x8 inches; 494 illustrations 
John Wiley & Sons, New York 
Price, $3 50 
[his is the fifth edition of this book, 
nd the number of pages has been in 


creased from 617 to the present number, 
former edi- 
tions surely justi- 
fies the advance in price from $2.50 to the 
amount [he takes up 
the development of the steam locomotive, 
including the four-cylinder compound and 


while the illustrations in the 


numbered 3009 his 


named. revision 


Compounds of two, 
three and four cylinders are shown, and 
include both American and foreign prac- 
tice. The use of the electric locomotive 
for trunk lines considerable 
detail, together with the apparatus needed 
for the generation and transmission of 
the electric current for operating the lo- 
comotive. This includes the single-phase 
system, using single-phase motors; the 
poly-phase system, using induction mo- 
the three-phase system of genera- 
tion and transmission, using rotary con- 
verters with direct-current motors on the 
locomotive; and the three-wire direct 
current system, together with the simple 
direct-current system, using a trolley and 
ground return. It also shows the various 
methods of control and electric braking 
apparatus. Then there is a chapter on 
gasolene-electric locomotives, which is one 
of the later developments, and which are 


steam superheater 


is shown in 


tors ; 


reported to be in successful use on small 
some of 


We do not 


feeder lines in connection with 
the large railway 
know of book contains such 
an amount of information for those who 
the motive 
railroads, and this should be a 


the it 


systems 
any which 
are interested in power of 
welcome 
for reading and 


addition to library 


reterence 


wm 
- 
on 





Nores ET FORMULES DE L’INGENIEUR ET DU 

CONSTRUCTEUR-MECANICIEN; MATHE- 
MECANIQUE, ELECTRICITE, 
Fer, Mines, METALLUR- 


MATIQUES, 
CHEMINS DE 


Giz, Ere. By a committee of engi- 
neers under the direction of Ch. Vig- 
reux, engineer of arts and manufac- 
tures, Ch. Milandre, civil engineer, 
and R. P. Bouquet, electrical engi- 
neer. Fifteenth edition, revised, cor- 
rected and considerably enlarged; 
1982 pages, 4%4x6%4 inches; about 
1500 illustrations. E. Bernard, 1, Rue 


de Médicis, Paris 
This book, to the French engineer, fills 
] that of “Hiitte” 


a place similar to (re- 
viewed at page 757, Vol. 29, Part 1) to 
the German. Its popularity is well at 
tested by the fact that 120,000 have been 


issued This edition contains 164 pages 
more than the fourteenth edition, pub- 
lished in 1905, and about 150 more cuts 
here is not space to state even a quar 


ter of the contents of these nearly 2000 


mention a few of 
the 
been improved over the previous edition 
The tables of natural 
functions now have five decimal places in- 
in the section on algebra 


pages, we can merely 


the subjects of which treatment has 


trigonometrical 
stead of three 


the 
third and fourth degrees are given; there 


methods of solving equations of the 


is a series of diagrams of various plane 
figures with the locations of their centers 
of gravity; the treatment of springs, ellip- 
tical and spiral, is quite full, wherein the 
of the automobile may be per 
the 


influence 


ceived; formulas of Lamé for 


strength of cylindrical and spherical ves- 


sels; bolts and nuts; practical formulas 
calculation of shafts; new matter 
pipes, 


been 


for the 


mn belts, steam boilers, cast-iron 


and hydraulic have 
added. The 
ing apparatus and metallurgy have been 
quite full 
Among other subjects upon which chap- 
have added are blast-furnace 
gas in the section on hydrocarbon motors, 
electrochemistry, purification of water, 
automobiles, mines, etc. The space as 
signed to the steam turbine (four pages) 
scarcely seems in proportion to the atten 
tion this motor is now attracting; appar 
ently the De turbine is the 
illustrated 


experiments 
chapters on turbines, hoist 
and are 


entirely rewritten 


ters been 


steam 
The 


tionary, in three languages (130 pages), is 


Laval 
only on technical dic 


a useful feature, being arranged in three 
parts, viz., French-English-German; Eng- 
lish-French; and German-French. To add 
to its the French’ worcs 


throughout are printed in Egyptian typ 


convenience, 


the English in italic, and the German in 


Roman. Criticisms and _ corrections f 

this dictionary are invited by the pub 

lishers 

Report OF THE MASSACHUSETTS Com 
MISSION ON INDUSTRIAL AND TECH 


196 6x9 inch page 
Columbia Uni 


Price, 50 cents 


EDUCATION 
Teachers’ College, 
versity, New York 

Much has beer 


NICAI 


heard of late about the 








S40 


report of which this pamphlet is a re 


print, and an examination of it justifies 
the best that has been said of it. It ts 
of an eminently practical and common 
sense character and begins with a brief 
histori inquiry, in which it is shown 
that the movement toward industrial 
training is not a departure from the pre 
v10 trend of educational progress, but 
th ontrary, that it is distinctly in 
line with that progres Vocationa 
training, as it is here called, began with 
theology, medicine and law, and con 
tinued to civil and later to ther branches 
of engineering 
Industrial education im Europe is ot 
course, dis ed at msiderable length, 
und if anything more were needed to con 
vince the average American citizen of our 
inferiority in this field of work, this re 
port would supply the deficiency 
the unique feature of the work of the 
commission is the report of a sub-com 
mittee who made a most painstaking in 
quiry inte the ictual conditions ol 
children between 14 and 16 years of age 
wer 5000 such children having been fol 
lowed into their homes and the factories 
where they are employed rhe striking 
generalization is made that the with 


school life 


or less, is not in 


irawal of the children from 


it about 14 years of age 
to the necessities of the par 
the the 


continue at 


general duc 
but to 
children to 
evitable conclusion is that this withdrawal 


unwillingness of 
The in 


ents, 
school 
is due to the fact that the schools as now 


organized have no further attractions for 


the pupil On the other hand, it 1s very 
clearly determined that in spite of th 
unfitness of public-school training to 


modern industrial conditions, the remain 


ing vears of school life are of great value 


to those who continue at school, as the 
fact is demonstrated that those who begin 
vertake those begin 


factory life at 16 


ning at 14 in the matter of wages in less 
than two years. The hearings and inquiries 
of the commission have shown that there 
exists in Massachusetts an overwhelming 
demand for the establishment of indus 
trial schoo] 

The report concludes with several ap 


pendices on industrial education in Eu 


rope, and especially on the industrial 
schools of England, this latter appendix 
having been supplied by Sir William 


Mather, M P., of Manchester 


phlet should be in the hands of every one 


Che pam 


takes any interest in this great move 
and the Teachers’ 
a distinct service both to the public and 


who 
ment College has don 
to this movement in re-printing this re 
port and in placing it within the reach of 
; 
all 


Obituary 


John Joseph Riley, owner of the Brook- 
lvn Steam Engine Works, Brooklyn, died 
April 1, at Lakewood, N. J. 
| August 14, 1846, 


n Monday, 
Mi Riley 


yorn 


was 


AMERICAN MACHINIST 


and had lived in Brooklyn since a boy. 
He was one of the founders of the Mod 


ern Science Club of Brooklyn, a member 


of the New York and New Jersey Foun 
drymen’s Association, and National Asso- 
‘iation of Foundrymen 


Business Items 


Bonvillain & 
tool 


Ronceray, of Ph 
Paris, machine 


Monsieur 


E. Ronceray, importers 


and manufacturers of molding machines, ex 
pects to leave Havre April 13, with the view 
of presenting his firm’s machines at the 
American Foundrymen’s Association exhibi 
tion, Philadelphia, May 20 to 24 He will 
visit the principal machine-tool manu 


facturers, to establish connections for the sale 


of their machines in Europe 


Trade Catalogs 


rhe Akron 
Catalog of Akron 
18 pages, 3144x6 inches, paper 


Akron, Ohio 
Illustrated 


Clutch 
friction clutch 


Company, 


Massachusetts Saw Works, Chicopee, Mass 
Price List No. 10, Victor hack saw, blades 
and frames Illustrated, 26 pages, 3'x6 


inches, paper 
Cleve 
Para 


pages, 


Drill Company, 
33, describing 
Illustrated, 8 


The Cleveland Twist 
land, O. Catalog No. 
dox adjustable reamers 
6x9 inches, paper 

American File 
Broadway, New 
file sharpening 
pages, 5x8 inches, 


Sharpener 206 
York. 

machine 
paper 


Company, 
Catalog describing 
Illustrated, 24 


Baldwin Locomotive Works, Philadelphia 


Penn. Record No. 60. The Actual Efficiency 
of a Modern Locomotive Illustrated, 32 
pages, 6x9 inches, paper 

The J. Geo. Leyner Engineering Works 
Company, Littleton, Colo. Sulletin No. 510, 
describing steam and electric geared hoists. 


Illustrated, 56 pages, 6x9 inches, paper 

The Westinghouse Machine Company, E. 
Pittsburg, Penn Catalog describing West 
inghouse storage battery for stationary use 
Illustrated, 31 pages, 6x9 inches, paper 


The Robertson Manufacturing Company, 
Incorporated, 1459 Niagara street, Buffalo, 
N. Y. Catalog of rapid cut power saws Il 
lustrated, 13 pages, 344x6 inches, paper. 
Machine Works, 
Station, Vt. Catalog of 
driven direct connected air 
fits. Illustrated, 6x9 

The J. 


Westminster 
rasolene 
compressor out- 


paper. 


Abenaque 
gas or 
S pages, inches, 
D. Smith Foundry Supply Company 
Cleveland, Ohio. Catalog and list No 
describing foundry facings, and 
Illustrated, 6x9 inches, 260 pages, 


price 
37 supplies 
equipment, 
paper 

North 


Catalog 


Works, 125-127 
Penn 
for 


6x 


Gear 
Philadelphia, 
with and tables 

> 


Illustrated, 72 


Philadelphia 
Seventh street, 
figuring 

inches 


rules 


of gears 
same pages, 
paper 

United Engineering and Foundry Company, 
Pittsburg, Penn. Pamphlet containing list of 
users of lever shears and vertical shears, also 


letters of testimonial 52 pages, 314x6 
inches 

Keuffel & Esser Company, 27 Fulton 
street, New York. Circulars illustrating and 
describing Keuffel & Esser automatic print 
hanger, folding rules and Sperry's pocket 


calculator 


The Robertson Manufacturing Company, 
Buffalo N. Y. Catalog of rapid cut power 
saws, drill presses, emery grinders and gas 


and gasolene engines. Illustrated, 16 


314)x6 inches, paper. 


pages, 





1907. 


April 11, 


U. 8S. Metallic Packing Company, 29 
North Thirteenth Philadelphia, Penn 
Catalog of metallic packings for marine and 
stationary Illustrated, 16 pages, 
3%x6 inches, 


street, 


engines 
paper. 
Emerson Electrical Manufacturing Company, 


St. Leuis, Mo. Bulletins, Nos. 3111 to 3122, 
illustrating and describing single-phase in 
duction motors. Pocket Price Book No. 9, 


dated February 20, 1907. 
Wells Brothers Company, Greenfield, Mass 
Catalog No. 22, describing complete line of 


screw cutting tools and machinery, including 
a2 number of new Illustrated, 251 
pages, 5x7% inches, 

The Smith & Winchester 
Company, South Windham, Conn. Catalog B 
friction paper cutters 
machines, Illustrated, 3! 


ones 
paper 
Manufacturing 
describing clutches, 
paper bag 
pages, 544x8 inches, paper. 


etc. 


Company, 105-107 Fulton 
Tool catalog No. 25. I] 
5x64 inches, paper 
gratis to anyone interested 
the company. 


Montgomery & 
New York. 
lustrated, 336 pages, 
rhis sent 
on application to 


street, 
will be 


Cement Construction Company 
New York sooklet 
showing progress of 
of a nine-story 
reinforced 


Reinforced 
1 Madison 
taining illustrations 
construction 
built of 

Cutler-Hammer 
Milwaukee, Wis 
ot Two Types” 


avenue, con 
the 
apartmen 
house concrete 

Manufacturing Company 
Pamphlet entitled “A Tale 


which is a comparison of ven 


tilated and enclosed starting boxes Illus 
trated, 11 pages, 6x9 inches, paper 

Armstrong Bros. Tool Company, 104-124 
N. Francisco avenue, Chicago, Ill Catalog 
No. 14, describing tool holders and othe) 
machine shop specialties, including cutting 
off and grinding machine, ratchets, etc. 1! 


lustrated, SO 31ox6 inches, paper. 


pages, 


Emerson Electric Manufacturing Company 
St. Louis, Mo. Catalog No. 4490, describing 
desk fans for direct current Illustrated, 16 
5x714 inches Catalog No. 4470 
Trojan fans alternating cur 
rent. Illustrated, 32 5%4x7 inches 
Catalog No. 4460, Emerson fans 
for alternating Illustrated, is 


pages, 5x7 inches. 


pages, 
describing for 
pages, 
describing 
current 


Want Advertisements 


Rate 25 cents a line for each insertion 
ibout six words make a line No advertis¢ 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for the 
ensuing week's issue insiwers addressed to 
our care will be forwarded ipplicants may 
specify names to which their replies are not 
to be forwarded, but replies will not be 
returned If not forwarded, they will be 
destroyed without notice No information 
given by us regarding any advertiser using 


hor number Original letters of recommenda 
tion or other papers of value should not be 
inclosed to unknown correspondents. Only 
hona fide advertisements inserted under this 
heading. No advertising accepted from any 
agency, association or individual charging a 
fee for “registration,” or a commission on 


wages of successful applicants for situations 


Miscellaneous Wants 
Caliper catalog free E. G. Smith Co., 
Columbia, Pa. 

Will buy or pay 


royalty for good. patented 


machine or tool tox 2S2, AMER. MACH 
Tools, dies and machinery built to order 
Northwestern Machine Co., Detroit, Mich 


Expert machinist will consult and give ad 
vice. A. Frisk, 2240 Van Buren St., Chicago 
Light fine machinery to order; models and 


electrical work specialty k. O. Chase, New 
ark, N. J. 
Special machinery to order, carbon and 


other molds specialty ©. Andeérson, 30 Law 


rence St., Newark, N. J 
Wanted—-Tapping chuck, 0” to %”; also 
horizontal broach, in good order; state make 


price. Box 3512, Philadelphia, Pa. 
Special machinery, toolmakers, screw ma 
chine products and manufacturers. Gierth & 

















April II, 1907. 


Richards, 251-255 Elm St., Newark, N. J 

Wanted—Manufacturer to build in quanti 
ties, a new type of standard machine (com- 
pressor) in steady demand. Address R. C. 
Co., Box 821, Pittsburg, Pa. 


Small automatic machinery for special 
work, models, jigs, etc., built to order. 
Satisfaction guaranteed Novelty Engineer- 


ing Association, Box 264, Fitchburg, Mass 


Special machinery and duplicate machine 
parts built to order; tools, jigs and experi 
mental work; complete modern equipment. 
MacCordy Mfg. Co., Amsterdam, N. Y. 

Arrange with us to do your manufactur 
ing; we build special machinery, special tools, 
etc. Lewis Blind Stitch Machine Company, 
502 North Commercial St., St. Louis, Mo. 


Large floors for rent, 60x210 ft. in thriv 


ing country town near Boston and Provi- 
dence; steam and electric power, light and 
heat; railroad switch. Apply to Box 773, 


MACHINIST. 
English 


AMBERICAN 

A large 
porters. having 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, AMER. MACHINIST 

Partner Wanted—Active 


machine-tool im 
and offices in 


firm of 
showrooms 


preferred, having 


from $25,000 to $50,000 to invest in manu 
facturing concrete machinery; want capital 
to execute profitable orders; full investiga 


tion invited. Box 856, AMER. MACHINIST 
Partner Wanted—Will give owner of job 
bing foundry or metal pattern works one-half 


interest in attachment for ladles if they will 
pay for cost of patent in Canada; plant must 
be located in Canada. Address Box 837, 


AMERICAN MACHINIST. 

Wanted—-To buy patent, or manufacture 
under royalty, any specialty where high-grade 
grey iron castings constitute 60 per cent. or 


more of total cost; would also consider New 
England or Eastern rights to established 
article. ‘“‘Founder,’’ Care AMER. MACHINIS1 


Draftsman, engineers learn automobile 


drafting and designing including the latest 
European and American practice; the only 
field not overcrowded; instruction in class 
room and by correspondence. The New York 
School of Automobile Engineers, 146 West 


56th Street. 
Advice; mechanical, practical and technl 


cal; tell me your needs. tell you the 
cost; lowest estimates given on fine tools, 
dies and presses for sheet metal goods pro- 
duction; have you my books? Jos. V. Wood- 


Arbuckle Building, Brooklyn, 


worth, M. E., 
. oe oa 


The shops of the Motor Car Specialty Com 
pany, at Trenton, N. J., in addition to build- 


ing speed meters and other high-class speed 
recording instruments, are open for the manu 
facture of light high-grade machinery, on 
contract or royalty basis, either in large or 
small quantities 

An experienced designer desires to negotiate 
with responsible concern desiring to manu 
facture gasolene commercial vehicles to de 
sign for them a commercial truck or delivery 
wagon, which will be a_ practical 
without experimenting Address Box 
AMERICAN MACHINIST. 

We can build machinery for quick delivery 
A shop building machine tools wishes to take 
contracts for the construction of machinery 
or anything that can be produced in a foun 
dry and machine shop. Send drawings and 
ecifications and estimates will be made with 
guarantee of quick delivery We can refer to 
a standard line of tools now on the market as 
to the quality of workmanship Box 75, 
AMERICAN MACHINIST 

We build machines or parts on rush orders 
4 modern shop equipped with milling ma 
chines, drill universal grinders, 
stamping press, automatic screw cutting ma 


success 


SUS, 





pr esses, 


chine and lathes, will take contracts for the 
quick delivery of articles that can be built 
in such a shop Send drawings and specifi 


cations or sample and estimates will be re 
turned with guarantee of quick delivery We 
also build modeis and do experimental work. 
Address Box 830, AMERICAN MACHINIST 

Successful draftsmen drawing $125 to $200 
monthly require thorough drafting room 
knowledge As chief draftsman of engineer 
ing firm I know exactly the quality and 
quantity of experience and practical training 
you must have, and prepare you by mail, 
home instructions for above paying positions 
which I furnish free anywhere. Complete 
highest grade drawing outfit, with German 
silver set of tools, value $13.85, free. Ad 
dress Chief Draftsman, Div. 4, The Engineers 
Equipment Co., (Ine.), Chicago 





Situations Wanted 


Classification indicates present address of 


advertiser, nothing else. 


AMERICAN MACHINIST 


CONNECTICUT 


Mechanical draftsman; German graduate; 


age 25; 6 years’ experience in shop and 
drafting room, working with a machine tool 
concern desires change; best references. Box 
841, AMERICAN MACHINIST 

Superintendent wishes to make a change, 
accustomed to fine and medium heavy inter 
changeable work; a designer of modern tools 


for rapid produc 
MACHINIS1 


jigs, and special machinery 


tion Box 784, AMERICAN 
° 


ILLINOIS 


charge of large 
wants work in the 
MACHINIST 


Draftsman—-Engineer in 
drafting room in the West 
East. Box 776, AMERICAN 

Draftsman: competent and reliable me 
chanical or patent office; six years’ experi 
ence; American; 26 Box 8435, AMER. Macu 

Wanted foreman pattern 
maker; A-1 years’ experience 
in some of shops in the country. 


Position as 
reterences 10 
the best 


Box 835, AMERICAN MACHINIST 
Wanted—Position as superintendent of 
foundry and pattern shop: can give the best 


of reference and am familiar with method 
that produce results. Address Box 836, Am. M 


INDIANA 
Foreman toolmaker and machinist 35; 
desires change; 12 years in charge of tool 
rooms and machine shops have good com 
mand of men: work to the best advantage 


AMERICAN MACHINIST 


MASSACHUSETTS 


Box 827, 


Blacksmith foreman desires change Box 
S00, AMERICAN MACHINIS1 

Mechanical draftsman, 30 years old, tech 
nical graduate, extensive experience in draft 
ing room and shop, wishes position Box 
829, AMERICAN MACHINIS1 


Wanted Charge of a machine 
partment by man experienced and 
ful in manufacturing; is had special ex 
perience on tool work Box 849, AM M. 

Position as superintendent or assistant; 16 
years ‘experience from machinist to present 
position in charge of factory employing 120; 


shop o1 ade 


success 








familiar with best present day methods; prac 
tical, systematic and = energetic age 36 
Address Box 847, AMERICAN MACHINIST 
NEW JERSEY 
Draftsman; conversant with developing 


of special machinery desires situation: New 
York or vicinity preferred Box 851, AM. M 
M. E., college graduate experienced = in 


layouts of plans for industrial plants, In de 
tailing and structural work: able in figuring; 


desirous of change Box 833, AMER. Macn 

Draftsman; mechanical; years’, 10 
months’ machinist apprentice: experienced in 
boiler and genera machine work desires 
position as draftsman or erectot — wa 
tox S45, AMERICAN MACHINIST 

NEW YORK 

Mechanical engines graduate age 26 

3 years’ drafting and shop experience de 


change Box S46, AMEI MACHINIST 


Mechanical 


sires 


draftsman wishes to change 


position; six years’ practical experience and 
technical training fox S31, AmMeR. Macu 

Draftsman; mechanical engineer; 209 years 
of age: highest references; is open for en 
gagement Box S852, AMERICAN MACHINIST 

Master mechanic 25 years’ experience oa 
machinery, tools and nstrument work dk 
sires position in New York or New Jersey. 


Address Box 840, AMERICAN MACHINIST 





Draftsman; 5 years’ experience; 2 year 
shop work; student in engineering at Coope 
Institute; wishes position in New York or New 
Jersey Box 850, AMERICA MACHINIST 

Mechanical engines ind draftsman; grad 
uate German age << + year experience 


New 
MACHINIS1 


change New York ol 
preferred Box S22. AMERICAN 


desires Jersey 





Designing draftsman American age 32 
technical graduate desires position with 
master mechani m jigs. fixtures, or auto 
matic machines Box S53, AMER. Macu 

Steam turbine experienced engineer and 
designer; 6 years with first-clas English 
firms: wants rsponsible position or introduce 
this engine Address Box & (mM. Macu 

Superintendent age S37; wide experience 
on interchangeable work, special machinery 
and metal specialties; executive ability and 
excellent manager of men Address Box 802 
AMERICAN MACHINIS1 

Mechanical superintendent, employed, de 


expert toolmaker, ma 
manufacturing econo 


sires to make a change ; 

chinist, designer and 

mist; strong executive; salary secondary con 

sideration Box 795, AMERICAN MACHINIST 
PENNSYLVANIA 


Superintendent, shop manager; high-grade 
factory executive, wants to change; west or 
south preferred fox 834, AMER. MacH 


Position as superintendent’ or 
technical and practical train 


Wanted 
shop manager ; 


4, 


ing of 22 years; designed, 
three modern plants; good organizer, system 
atizer and up to date on modern methods of 
production Box S828, AMERICAN MACHINIS1 


Help Wanted 


built and equipped 


Classification indicates p ; rddy r 
advertise nothing else 
CONNECTIC!I 
Wanted —First-class operat n Jone \ 
Lamson turret lathe: also one first-class al 
around machinist rhe New Machine (¢ 


Danbury, Conn 


Wanted Machinists 1 work in one 
best shops in Atlanta 0 ( 
men; open shop kk. Van Winkle Gin & Ma 
hine Works Atlanta, Ga 


ILLIN 
Wanted-—Foreman in _ the obbing ind 
special order department of large sheet metal 
works; department embraces light and heavy 


metal of all description ; applicant mu 
have large experience and executive ability 
German preferred salary $1500 Ad 
Box SOS, AMERICAN MACHINIS1 


Wanted—Young man, who is a 


sheet 


dress 


thorough 


shop man, to trave f 1 machine tool cor 
cern in the East good opening for man not 
over 35, who is not afraid of hard work: no 
necessary to have had any experience as sale 
mar although sucl in experience would 
help Address Box S15. AMeR. MACHINI 


Wanted I makers ithe hands, and a 


semblers good wages steady employment 
Western Motor ¢ Logansport, Ind 
MARYLAND 
Wanted By esta shed automobile man 
facturet an experienced engineer and = de 


signer competent to design a_ four-cylinde: 
gasolene touring car both with respect to de 
sirability nd economil production good 


position with excellent opportunities for right 

man; give experience in reply Addres In 

gineer,”” AMERICAN MACHINIS’ 
MASSACHUSETTS 

desigu of 

manutac 


hanical draftsman for 
instruments wanted by 


Good mec 
measuring 


turing concern near Boston; address with full 
information regarding age. education, experi 
ence and salary expected to Box S38, Am. M 
Wanted \ working superintendent f 
factory in Boston, manufacturing special ma 
chinery now emploving pwards one hundred 


men must have had best of experience in 
first-class shop in excellent opportunity f 
good man Box S54, AMERICAN MACHINI 

Wanted Tool and die maker rccustomed 
to accurate complicated work steady work 
to thoroughly competent men wages 40c. | 
hour subject to a liberal increase after show 
ing the necessary il \ vive referen 
Address The I. F. Briggs C Manufacturing 
Jeweler Attlebor« Muss 

Wanted Youns achinist who has had 
drafting room experience oO ” issistant 
manage of a plant building I machinery 
must be sol honest, w nz to work hard 
exceptiona har ind nite st in uSsiness 
fo any me wil can prove his ability; give 
ige, experience ind eferences Box S832 
AMERICAN MACHINI 

M lil 4 

Machinist Wan i—} machin 
hands nd tle hand heavy wort 
steady employvmen i d Northern En 
gin ne We s, D Mic! 

11s I 

Wanted First-clas id ters iccustomed 

viding mas ne and typewrits work, Un 

sal Adding Machine ¢ St Loul 

NE 

(as engine man wanted at once for instal 

ition and repa \ 1 Steady employt 


Standard Motor Construction 


Apply. The 





172 Whiton St lersev City. N. J 

Wanted rool, die and instrument makers 
accustomed to te plicated worl 
steady work and izes to thoroughly 
ompetent men vive re Address 
Box 438, AMERICAN MACHINI 


We have increased 


paant andl che 


floor and vise hands for day work and lath: 
hands for night worl (;00d pay and steady 
work for good mer Address or apply at 
Pond Machine Tool Co., Plainfield, N. J 


Wanted Foreman for foundry 
emploving about fifteen molders 
chinery castings up to two ton 


open hop 
making ma 
permanent 


position to reliable and capable man tate 
references ige and salar wanted Add 
Box 811, AMERICAN MACHINIS1 


Wanted—An experienced 
making department in a 


foreman of too 
factory producing 


fine small mechanical work, on the inter 
changeable plan: the work done demands the 
highest skill and accuracy In fine tool wor 


An intimate knowledge of fine die and snb 
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yress work and modern up-to-date methods in bilities, references, etc. Address “Capable,” filling future vacancies as they occur; wants 
I ‘n uy t y 
all departments of fine tool making; it is AMERICAN MACHINIST. men now employed; give full experience and 
ecg essential that the applicant shouts OHIO reasons for changing; shop experience great 
have held a similar position elsewhere, anc re . Tan i advantage: all letters acknowledged and held 
be possessed of good executive ability; the mn Galen 6 ae, eee confidential. Box 919, AMERICAN MACHINIST. 
> a > > 7S * ¢ ( > . meas 8s, 
Cclorences ‘required. Box 78% Awan’ Maca. ‘sting department of large works. Address, WEST OF MISSISSIPPI 
, ’ _—s: —_ giving full particulars. Box 157, Salem, O. iitet cil , noe bi t 
NEW YORK Wanted—Mechanical drawing checker; an pending gE ae Ag es a By A 
Wanted _Patternmaker at McEwen Bros., ¢XPerienced practical and reliable man, age shop departments in a general jobbing, repair- 
Wellsville, N. Y. 30 A rem ee by a large automobile jng'and manufacturing shop located & a rap 
Wanted—Experienced diemaker on drop- vod mochanical ability an nae “ate idly growing city of two hundred thousand in- 
. - : habitants, center of a big lumbering country 


forging dies. Box 842, AMBER. MACHINIST see ; 
’ see that parts will assemble without inter Pree ge . 
Blacksmith foreman; must be first-class, ference, and make estimates of material re $10,000 pow UL eS 
ractical and up to date in every particular uire in construction ; , > siti , ‘ ° r 2 
. I vt quired construction; permanent position the'right man. Full investigation demanded 





Address Box 826, AMERICAN MACHINIST. and good salary for right man; references - ~ 
Wanted—Experienced draftsman, toolma- Address Box 801, AMERICAN MACHINIST. and given. Address Box 692, AMER. MacH 
kers and machinists; give age, references PENNSYLVANIA FOREIGN 
and wages expected. Remington Arms Co Wanted—First-class draftsman on mill con- Wanted—Gentleman (English or foreign). 
Illion, N. Y. struction and equipment, technical man pre for technical correspondence and other office 
Wanted—Young man familiar with power ferred. Box 775, AMERICAN MACHINIST. work; must be good linguist; state age, sal 
transmission machinery; state age, experi Wanted—Capable diemakers to work on 2°Y ,expected, and full particulars in own 
ence and salary expected. Address P. O. Box heavy drop-forge dies; dw work handwriting. Z. F., 699, Messrs. Deacons, 
to Ala a A ge dies; steady work for the | adenhall Street, London, England 
2062, New York. proper applicants. Apply, giving references, ame 8 + ns Se 
Wanted—At once, two experienced tracers aS well as wages expected. Box 705, Am. M. 
for aes and -~— tool ee Give Wanted—-Foreman for erecting floor, on 
age, experience and wages expectec eming medium heavy machinery; applicant must I S | 
ton Arms Company, Ilion, N. Y. have large experience, and enaibee ability ; or aie 
Patternmaker—An unusually favorable German preferred, but not necessary. State “ , . 
opening for the right man; position per- age. references and salary wanted. Box 844, fest Indicators. H. A. Lowe, Cleveland, O. 
manent with good wages; man must be AMERICAN MACHINIST. For Sale—Foundry, wood and iron machine 
steady, sober and reliable. State wages and Wanted First-class automatic screw ma- Shop. Box 74, Albion, N. Y. 
experience. Box 848, AMER. MACHINIST. chine operator who is capable to cam For Sale—Jobbing iron and brass foundry, 


Foundry foreman; western New York; gen up new jobs on Cleveland automatic screw’ located in western Pennsylvania; price $6000. 
eral line; one pound to five tons, new modern machines, design tools for the operation, and Address Box 813, AMERICAN MACHINIST. 


foundry; melting 20 tons, wants up-to-date who can keep machnes in repair. Must be An established engine lathe business in city 
man who can show he has produced results; first-class toolmaker and capable of handling of 50,000; reasons to enlarge foundry and 
state in full, name, age, experiences, refer men ; will have charge of twenty-four 2” and ijmit business to that branch. Address Box 
ences and salary wanted to start. Address 2% a = shee K toolroom ; — 645, Springfield, Ohio. 
“Foundry,” AMERICAN MACHINIST. first-class man should apply Address, giving Ms =aict 

age, experience, and references, F. K. Land For Sale—Cyclopedia of modern shop prac 


Wanted—-Draftsman capable of designing tice, four volumes; bound in green morocco 


small machinery and proportioning details; %'@f, Bridgeville, Pa leather. Practically new; cost $18; will sell 
one familiar with automatic-feed, roll, disc, RHODE ISLAND for $6. Address L. N. O., Box 425, Chi 
hopper, etc. ; also capable of laying out sheet We are continually adding to our force, ex- cago, Ill. 

metal dies for blanking and forming; state perienced toolmakers, machinists and drafts- For Sale—Piant suitable for machine sho 


age; married or single; reference and salary men on special tools, fixtures and models for anq foundry. Splendid location, New York 
expected; factory located in Brooklyn. Ad light, high-grade machinery. Good wages and tate. Good shipping point. Would take 


dress “E. B. P.,"" AMERICAN MACHINIST. steady employment. Apply to Taft-Peirce part Interest in good manufacturing enter- 
Competent Snapets eneeative wanted; West Mfg. Co., Woonsocket, R. I. prise. E. W. Fulton, Lowville, N. Y. 
ern New York Manufacturing Company, man yISCONS “ - . 
ufacturing. large line from medium inter mere peng , For o" a new eg 
changeabe parts by automatic and semi © correspond with men capable of filling ney 9 I Har shaper, cutter ea laving 
automatic machinery to large special units; positions as instructors in college machine, stroke of 10”; in excellent condition; rea 
capable man of high character, tact and ex. Pattern, and forge shops; location, middle son for selling too small range for our work 
perience in manufacturing lines with ability West; state age, full experience and educa- Address Box 855, AMERICAN MACHINIST. 
and business sense, who can show that he [ion. Communication treated confidentially. For Sale or for rent; small foundry and 
has produced results, and has capacity to Box 794, AMERICAN Mac HINIST. machine shop doing good business; excellent 
rapidly advance to an executive position; Large concern building excavating and rail opportunity for combined business and foun- 
in full, name, age, past experiences, way machinery wants to correspond with dryman; located in manufacturing district 


state 


length of time different positions, responsi first-class mechanical draftsmen with view to eastern New York. Box S09, AMER. MACH. 
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ford, Ill, ; a ee ae ‘ Goodell- Pratt Co., Greenfield, | Blanchard Mach. Co., Boston, 
Beaman & Smith Co., Prov., R. I. | Cams Mass. Mass. 
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Mass. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Fitchburg Machine Works, Fitch- 


burg, Mass. 
Fosdick Mach. Tool Co., Cin., O. 
Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Inc., Boston, 
Mass. 
Kern Machine Tool 
nati, Ohio. 
Lucas Mach. 
Ohio. 
McCabe, J. J., New York 
Motch & Merryweather 
ery Co., Cleveland, O. 
Newton Mach. Tool Works, Phila- 


delphia, Pa. : ; 
Niles-Bement-Pond Co., New York. 


Co., Cincin- 


Tool Co., Cleveland, 


Machin- 


Pawling & Harnischfeger, Mil- 
waukee, Wis. 4 
Prentiss Tool & Supply Co., New 

York. 
*Inc., Wm., Phila- 


Sellers & Co., 
delphia, Pa. 
Vandyck Churchill Co., New York. 


Warner & Swasey Co., Cleveland, 
Ohio. 
Whitcomb-Blaisdell Mach. ‘Tool 


Co., Worcester, Mass. 
Boring and Turning Mills, 
Vertical 
American Tool Wks. Co., oO. 
Baker Bros., Toledo, O. 
Spring- 
John, 


Cin., 


Baush Mach. Tool Co., 
field, Mass. 

Bertram & Sons Co., Ltd., 
Dundas, Ontario, Canada. 

Retts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge- 


port, Conn. * 
Tool Co., Frank- 


Colburn Mach. 
Co., Madison, Wis. 


lin, Pa. 
Gisholt Mach. 

Son & Co., Edwin, 
Pa. 


Harrington, 
Clarke & Co., 


Philadelphia, 
Hill, 
Mass. 
McCabe, J. J., New York. - 
Niles-Bement-Pond Co., New York. 
Poole Co., J. Morton, Wilmington, 
Del 
Prentiss 
York. 
Ridgway 


Inc., Boston, 


Tool & Supply Co., New 


Dynamo & Engine Co., 


Ridgway, Pa. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa : a 
Vandyck Churchill Co., New York. 
Warner & Swasey Co., Cleveland, 

Ohio. 
Boring Tools 
Armstrong Bros. Tool Co., Chi- 


cago, Ill 
Carr Bros., 
Fairbanks Co., 


Syracuse, N. 
Spr ay * Ohio. 


Boxes, Tote 

Lyon Metallic Mfg. Co., Aurora, 
Ill. 

Brackets, Lamp 

Standard Welding Co., 
Ohio. 

Brakes, Magnetic Friction 

Electric Controller & Supply Ce., 
Cleveland, QO. 


Cleveland, 


Brazing 

Reinforced Brazing & Machine 
Co., Pittsburg, a. 

Broaching Machines 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Lapointe Mach. Tool Co., Hudson, 
Mass. 

Bulldozers 


Bertram & Sons Co., Ltd., John, 
Dundas. Ontario, Canada. 

Prentiss Tool & Supply Co., New 
York. 





See Grinding Wheels 

Cast Iron Brazing 

Reinforced Brazing & Mach. Co., 
Pittsburgh, Pa. 

Castings, Brass and Bronse 

Lumen Bearing Co., Buffalo, N. Y. 

Castings, Die Molded 


Franklin — Ce, B Bs 
cuse, N. 


Syra- 


Castings, Iron 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Fairbanks Co., Springfield, O. 

Farrel Fdry. & Mach. Co., Ap 
sonia, Conn. 

Poole Co., J. Morton, Wilmington, 
Del. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 


Castings, Motor 


Shaw Mfg. Co., Galesburg, Kaun. 

Castings Steel 

Bethlehem Steel Co., So. Beth 
lehem, Pa. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., Anse 
nia, Conn. 


Kent & Co., Edwin R., Chicago, 
Ill. 


Cement, Cast Steel 
Clark Cast Steel Cement 
Shelton, Conn. 


Centering Machines 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Hendey Mach. Co., Torringten, 
Conn. 

Hill, Clarke 
Mass. 

Phenix Mfg. Co., 

Pratt & Whitney 
Conn. 

Prentiss Tool & Supply Co., 
York. 

Whiton D. E., 
London, 


Co., 


& Co., Inc., Boston, 
Hartford, Cona. 
£Lo., Hartford, 


New 


Mach. Co., New 


Conn. 


Centers, Planer 

Morse Twist Drill & Mach. Ce., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Woodward & Powell Planer Coe., 
Worcester, Mass. 


Chains, Driving 


Baldwin Chain & Mfg. Co., Wor 
cester, Mass. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 

Jeffrey Mfg. Co., Columbus, O. 

Link-Belt Co., Philadelphia, Pa. 

Morse Chain Co., Ithaca, N. Y. 


Whitney Mfg. Co., Hartford, Ct. 


Chisels, Cold 


Hammacher, Schlemmer & Co., 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 


Chucking Machines 


American Tool Wks. Co., Cin., O. 

Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic 
Co., Cleveland, O. 

Gisholt Mach. Co., Madison, Wis. | 

LeBlond Mach. Tool Co., R. 
Cincinnati, Ohio. 


Machine | 


National Tool Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 
Skinner Chuck Co., New Britain, 


Conn. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Wells Bros. Co., Greenfield, Mass. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Yost Mfg. Co., G. M., Mechanics- 
burg, Pa. 

Chucks, Lathe 

Cushman Chuck Co., Hartford, 
Conn. 


Gisholt Mach. Co., Madison, Wis. 
Hoggson & Pettis Mfg. Co., New 


Haven, Conn. 

Horton & Son Co., E., Windsor 
Locks, Conn. 

National Tool Co., Cleveland, O. 


Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn. 

Union Mfg. Co., New Britain, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Planer 


National Tool Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 


Conn. 
Chucks, Split 
Rivett Lathe Mfg. Co., Boston, 
Mass. 
Circuit Breakers 
Wheeler Co., Ampere, 


Crocker - 
N. J. 
Electric Controller & Supply Co., 
Cleveland, Ohio. 
General Electric Co., New York. 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Clamps 

Billings & Spencer Co., 
Conn. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Le Count, Wm. So. Norwalk, 
Conn 

Tudor Mfg. Worcester, Mass. 


Clatches, Friction 


Hartford, 


G., 


Co., 


American Tool & Machine Co., 
Boston, Mass. 

Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Eastern Machinery Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 


Johnson Mach. Co., 


ford, Conn. 

Link-Belt Co., Philadelphia, Pa. 

New aren Mfg. Co., New Haven, 
Co 

Niles- . Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood's Sons Co., T. B., Chambers- 
burg, Pa. 


Clutches, Magnetic 


Electric Controller & Supply Co., 
Cleveland, Ohio. 


Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 


Coils 
Standard Welding Co., Cleveland, 
Ohio. 


Carlyle, Hart- 





General Pneumatic Tool Co., Mon- 
tour Falls, N. 

Ingersoll-Rand Co, New York. 

Sampson & Co. *Geo. H., 


F. W., 


New 


York. 
Spacke Machine Co., In- 

dianapolis, Ind. 
Compressors, Gas 
Ingersoll-Rand Co., New York. 
Conduit, Interior 
Sprague Electric Co., 
Cones, Friction 
Evans Friction Cone Co., 

ton Centre, Mass. 
Connecting Rodsand Straps 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 
Leard, Wm. E, New Brighton, Pa. 


New York. 


New- 


Standard Connecting Rod Co., 
Beaver Falls, Pa. 
Co., Eddystone, 


Tindel-Morris 
Pa. 


Contract Work 


Blanchard Machine Co., Boston, 
Mass. 


Cagpaee & Co. J. B., Springfield, 
Mas 


Skinner Ship Bldg. & Dry Dock 
Co., Baltimore, Md 

Turner Mach. Co., Danbury, Conn. 

Controllers and _ Starters, 
Electric Motor 

Case Mfg. Co., Columbus, O. 

Crocker- Wheeler Co., Ampere, 


Electric Controller & Supply Co., 
oO. 


Cleveland, 
General Electric Co., New York. 
Westinghouse Electric & Mfg. Co., 


Pittsburg, Pa. 
Conveyors, Automatic 
Link-Belt Co., Philadelphia, 


Coping Machines 


Bertram & Sons Co, Ltd., John, 
Dundas, Ontario, Canada. 
Long & Allstatter Co., Hamilton, 


Ohio. 
Niles-Bement-Pond Co., New York. 


Cork Inserts 


National Brake & Clutch Co., 
Boston, Mass. 


Pa 


Corundum 

See Grinding Wheels 

Cotters 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Il. x 

Counterbores 


Morse Twist Drill & Mach. Co., 
New Bedford. Mass. 
Slocomb Co., J. T., Prov., R. IL. 


Counters Machinery 


Veeder Mfg. Co., Hartford, Ct 

Countershafts 

Almond Mfg. Co., T. R., Brook 
ee. i. Be 

Builders’ Iron Fdry., Prov., R. I. 

Coates Clipper Mfg. Co., Worces 
ter, Mass. 


Evans Friction Cone Co., Newton 


Centre, Mass. 


LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Mossberg Wrench Co., Central 
Falls, R. I. 

Smith Countershaft Co., Boston, 
Mass. 
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Countershafts, Friction 


Evans Friction Cone Co., Newton 
Centre, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Countershafts, Speed 
Changing 

Cresson Co., Geo. V., Phila., Pa. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Gisholt Mach. Co., Madison, Wis. 


Counting and 
Wheels 


Franklin Mtg. Co., H. H., Syra- 
cuse, N. a 


Printing 


Couplers, Hose 

Ingersoll-Rand Co., New York. 

Couplings, Shaft 

Almond Mfg. Co., T. R., Brook- 
] N. ¥ 


yn, N. Y. 
Caldwell & Son Co., H. W., Chi- 
cago, Ill. 
Chisholm & Moore Mfg. Co., 
Cleveland, O. 
Cresson Co., Geo. V., Phila., Pa. 
Electric Controller & Supply Co., 
Cleveland, Ohio. 
Link-Belt Co., Philadelphia, Pa. 
Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 
Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Standard Gauge Steel Co., Beaver 


Falls, Pa. 
Wood's Sons Co., T. B., Cham- 
bersburg, Pa. 


(Cranes 

Brown Hoisting Mach. Co., Cleve- 
land, Ohio. 

Case Mfg. Co., Columbus, Ohio. 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 
Chisholm & Moore Mfg. Co., 
Cleveland, O. 
Corgan Crane & Car Co., Wick- 
e, 
Cogecent Forgings Co., Oakmont, 


curtis & Co. Mfg. Co., St. Louis, 


General Pneumatic Tool Co., Mon 
tour Falls, N. Y. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De 


troit, Mich 
Obermayer Co., S., Cincinnati, O. 
Pawling & UHarnischfeger, Mil- 
waukee, Wis. 
Sellers & Co., Inc., Wm., Phila- 
deiphia, Pa. 
United Engineering & Fdry. Co., 
Pittsburg, Pa. 
Vandyck Churchill Co., New York. 
~ A Towne Mfg. Co., New 
ork. 


Crank Pin Turning Machines 


Niles-Bement-Pond Co., New York. 
Underwood & Co., H. B., Phila- 
delphia, Pa. 
Crank Shafts 
Bethlehem Steel Co., So. Beth- 
Pa 


lehem, 
wages. Wm. E., New Brighton, 
‘2. 
Standard Connecting Rod Co., 


Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa. 


Crucibles 
Dixon Creche Co., Joseph, Jer- 
N. J. 


*sey City, 
Obermayer Co., S., Cincinnati, O. 


Crushers 
Niles-Bement-Pond Co., New York. 
Link-Belt Co., Philadelphia, Pa. 


Cupolas, and Ladles, Foun- 
dry 


Obermayer Co., S.. Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 
Cups and Covers, Oil 

Bay State Stamping Works, Wor. 


cester, Mass. 
wed & Co., Chas. H., Chicago, 


-. ae Co., Cincinnati, 0. 

Williams Valve Co., D. T., Cin 
cinnati, Ohio. 

Winkley 'Co., Detroit, 


Mich. 





Cups, Grease 


Lunkenheimer Co., Cincinnati, O. 
Williams Valve Co., D. T., 
cinnati, Ohio. 


Cutters, Milling 


Adams Co., Dubuque, Iow 

Becker - Brainard Milling ‘Mach. 
Co., Hyde Park, Mass. 

Boker & Co., Hermann, New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Hardinge Bros., Chicago, Ill. 

Harrison & Knight Mfg. Co., 
Newark, N. J. 

Ingersoll Milling Mach. Co., Rock- 
ford, 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Nash Company, Geo., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, Jno. M., Glou 
cester City, N. J. 

Standard Tool Co., Cleveland, O 

Union Twist Drill Co., Athol, 
Mass. 

Ward & Son, Edgar T., Boston, 
Mass. 

Whitney Mfg. Co., Hartford, Ct. 


Cutting-off Machines 


Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Bertram & Sons Co., Ltd., Joba, 
Dundas, Ontario, Canada. 

Bignall & Keeler Mfg. Co., Ed 
wardsville, Ill. 

Brown & Sharpe Mfg. Co., 
dence, 


Provi 


_ | 
Hill, Clarke & Co., Inc., Boston, | 


Mass. 

Hurlbut-Rogers Mach. Co., 
Sudbury, Mass. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

a ors Barnes & Co., 


Ma 
Pratt. ‘k Whitney Co., Hartford, 


South 
Boston, 


Conn 
Prentiss Tool & Supply Co., New 
York 
Tindel-Morris Co., Eddystone, Pa. 
Vandyck Churchill Co., New York. 


Cutting-off Tools 
Armstrong Bros. Tool Co., Chi- 


cago, 
Billings & ‘Spencer Co., Hartford, 


Conn. 

Fairbanks Co., Springfield, Ohio 

Fitchburg Machine Works, Fitch 
burg, Mass. 


O. K. Tool Holder Co., Shelton 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 


Cyclometers 
Veeder Mfg Co., Hartford ct 


Diamond Tools 


American Emery Wheel Co., Prov- 
idence, R 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Dickinson, Thos. L., New York 
City. 

Dies, Sheet Metal 

American Tube & Stamping Co., 
Bridgeport, Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Kent & Co., Edw. R., Chicago, Ii. 

Mossberg Wrench Co., Centra! 
Falls, R. I. 


Dies, Sub-Press 


Waltham Machine 
tham, Mass. 


Dies, Threading, Opening 

Boker & Co., 

Errington, F. A., New York. 

Geometric Tool Co.. New Haven, 
Conn. 

Jones & Lamson 
Springfield, Vt. 
Pratt & Whitney Co., 

Conn. 
Dowel Pins 
Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 


Works, Wal- 


Mach. Co., | 
Hartford, | 


Hermann, New York. 


Alteneder & Son, Theo., Philadel- | 


phia, Pa. 

Economy Drawing Table Co., To- 
ledo, Ohio 

Mittineague ’ Paper Co., Mittin- 
eague, Mass. 


Soltmann, E. G., New York. 


Drawing Materials 


Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Mittineague Paper Co., Mit- 
tineague, Mass. 

Soltmann, EB. G., New York. 

a Supply Co., Scranton, 
a. 


Drafting Machines 


Universal Drafting Mach. Co., 
Cleveland, O. 


Drilling Machines, Beneh 


Barnes Co., W. F. & John, Rock- 


ford, Ill. 


Boynton & Plummer, Worcester, 

Goodell-Pratt Co., Greenfield, 
Mass. 

Ingersoll-Rand Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 


Slate Mach. Co., 
ford, Conn. 


Dwight, Hart 


Drilling Machines, Boller 


American Tool Wks. Co., Cin., O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bickford Drill & Tool Co., Cin 
cinnati, O 

Boynton & Plummer, 
Mass. 

Foote-Burt Co., The, Cleveland, 
Ohio. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 


Worcester, 


Drilling Machines, Electric 


Chicago Pneumatic Tool Co., Chi- 
cago, 


Drilling Machines, Multiple 
Spindle 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mach. Tool Co., 
fleld, Mass. 

Bertram & Sons Co., Ltd., John, 
Iyindas, Ontario, Canada. 
Bickford Drill & Tool Co., Cin- 

cinnati, O. 
Fenn Mach. Co., Hartford, Conn. 
Foote-Burt Co., The, Cleveland, 
Ohio. 
Fosdick Mach 
Harrington, Son & Co., 
Philadelphia, Pa. 
Henry & Wright Mfg. Co., Wart 
ford, Conn. 
Hill, Clarke & Co., Inc., 


Spring 


Tool Co., Cin., O. 
Edwin, 


Boston, 
Mass. 

Marshal! & Huschart Machry. Co., 
Chicago, 

McCabe, J. J., New York. 

Newton Mach. Tool Works, Phila- 
deiphia, Pa. 

Niles-Bement-Pond Co., 

Prentice Bros. Co., 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila 
delphia, Pa. 

Slate Machine Co., 
ford, Conn. 


New York. 
Worcester, 


Dwight, Hart 


Drilling Machines, Port- 
able 
Cincinnati Blec. Tool Co., Cin., O 
Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
U. S. Electrical Tool Co., Cincin- 
nati, O 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., C 

Baush Maoh. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Dreses Mach. T'ool @o., Cin., O. 

Fitchburg Machine Works, Fitch- 
burg. Mass. 

Foote-Burt Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 





Drilling Machines, Radial 
Continued 


Hill, Clarke & Co., Inc., Boston, 


Mass. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Morris Fdry. Co., Jno. B., Cin- 
cinnati, O. 

Mueller Mach. Tool Co., Cin., O. 

Niles-Bement-Pond Co, New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 


York. 
Sellers & Co., Inc., Wm., Phila 


deiphia, Pa. 
Vandyck Churchill Co., New York. 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York 


Drilling Machines, Upright 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Il 

Barnes Co., W. F. & John, Rock 
ford, Il. 

Beaman & Smith Co., Prov., R. 1. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Boynton & Plummer, Worcester, 
Mass 

Burke Mchry. Co., Cleveland, O. 

Cincinnati Mach. Tool Co., Cin 
cinnati, O. 

Fenn Mach. Co., Hartford, Cénn 

Fosdi¢k Mach. Tool Co., Cin., O. 

Foote-Burt Co., Cleveland, O. 

Gould & Eberhardt, Newark, N. J 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart 
ford, Conn 

Hill, Clarke & Co., Ince., 
Mass. 


Hoefer Mfg. Co., 


Boston, 


Freeport, Tl. 


Kern Machine Tool Co., Cincin 
nati, Ohio. 
Knight Machry. Co., W. B., St. 


Louis, Mo. 

Marshall & Huschart Machry. Co., 
Chicago, Il. 

McCabe, J. J., New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New Haven Mfg. Co., New Haven, 
Conn 

Niles-Bement-ond Co., New York 

Patterson, Gottfried & Hanter, 
Ltd., New York. 

Prentice Bros. Co., 
Mass 

Prentiss Tool & Supply Co., New 
York 

Sellers & Co., Inc, Wm., Phila- 
delphia, Pa 

Sibley Machine Tool Co., South 
Bend, Ind. 

Slate Machine Co., Dwight, Hart 
ford, Conn 

Sloan i. Chace Mfg. Co., Newark, 
N. 


vanay ck Churchill Co., New York 

Wells Bros. Co., Greenfield, Mass. 

Wuc:tney Mfg. Co., Hartford, Ct. 

Wiley & Russell Mfg. Co., Green 
field, Mass. 


Drills, Center 


Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Pratt & Whitney —o., 
Conn 

Slocomb Co., J. T., Prov., R. I. 

Standard Tool Co., Cleveland, O 


Worcester, 


Hartford, 


Drills, Hand 


Coates Clipper Mfg. Co., 
ter, Mass 

Cincinnati Electrical Tool Co 
Cincinnati, O. 

Hisey-Wolf Mach. Co., Cincin., O 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York 

U. 8. Electrical Tool Co., Cin 
cinnati, O. 


Worces 


Drills, Pneumatic 


Chicago Pneumatic Too! Co., Chi 
cago, Ill. 

Chisholm w Weene Mfg. Co., 
Cleveland, 

General P neumatic Tool Co., Mon 
tour Falls, N. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York 


Drills, Rail 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Foote-Burt Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
Pogneee Tool & Supply Co., New 


Yo 
etandare Tool Co., Cleveland, O. 
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Drills, Ratchet 


Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 


Co., Cincin., O 
Buffalo, N. Y. 
Meriden, Conn. 


Hisey-Wolf Mach. 
Keystone Mfg. Co., 
Parker Co., Chas., 


Pratt & Whitney Co., Hartford, 
Conn. 
Rogers Works, John M., Glouces 
ter City, N. 
Standard Tool ‘Co. Cleveland, O. 
Drills, Rock 
Ingersoll-Rand Co., New York. 
Northern Elec. Mfg. Co., Madison 
Wis 
Drill Speeder 
Graham Mfg Co Providence 
I 
Drying Apparatus 
Sturtevant Co., B. F., Hyde Park, 
Mass 
Dynamos 
Burke Electric Co., Erie, Pa 
C&C Electric Co., New York. 
Ampere, 


Crocker-Wheeler Co., 
N. J 
New York. 
Co., Cin., 
Co., Madison, 


General Electric Co., 
Jantz & Leist Elec. 
Northern Elec. Mfg. 
Wis 
Ridgway 
Ridgway, 
Roth Bros. 
Sprague Elec. 
Sturtevant Co., 
Mass. 


& Engine Co., 


Co., Chicago, Il. 
Co., New York. 
B. F., Hyde Park, 


Dynamo 
Pa. 


O. | 


Triumph Electric Co., Cincin., O 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Electrical Supplies 

Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

mersnete Elec. Mfg. Co., Madison, 

8, 

Sprague Elec. Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Weston Elec Instrument Co., 
Newark, N. J 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Electrically Driven Tools| 
and Machinery 

American Tool Wks. Co., Cin., O. 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Oakmont, 


Crescent Forgings Co., 
» 
‘a 


Blectric Controller & Supply Co., 
Cleveland, O. 
Hisey-Wolf Mach. Co., Cincin, O 


Engineering Appliances 


Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin 
cinnati, O 

Engineers, Consulting, and 
Mechanical 

Ballinger & Perrot, Vhiladelphia, 
Pa. 

Dodge & Day, Philadelphia, Pa 


Thompson, Hugh L., Waterbury 


Conn 
Engineers, Electrical 


Crocker - Wheeler Co., Ampere 


Dodge & Dav, Vhila., Ta 


Engines, Automobile 

Franklin Mfg m=. Be 
cuse, N. ¥ 

Olds Gas 
Mich. 

Shaw Mfg 


Co., Syra 


Power Co., Lansing 


Co., Galesburg, Kan 


Engines, Gas and Gasolene 


Automatic Mach. Co., Bridgeport 
Conn. 

Backus wy Motor Co., New 
ark, N. J 

Blaisdell Machinery Co., Brad 
ford, Pa. 

Foos Gas Engine Cq., Springfield, 
Ohio. 

Grant Mfg. & Mach. Co., Bridge 
port, Conn. 

Jacobson Mach. Mfg. Co., War 
ren, Pa. 

New Era Gas Engine Co., Day 
ton, O. 

Olds Gas Power Co., Lansing 
Mich. 

St. Marys Mach. Co., St. Marys 
Ohio. 

Struthers-Wells Co., Warren, Pa 


Engines, Steam 


Buffalo Forge Co., Buffalo, N. Y 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Struthers-Wells Co., 

Sturtevant Co., B. F., 
Mass. 


Warren, 
Hyde Park, 


Engravers 
Bormay Engraving Co., New York. 


Standard Engraving Co New 
York. 
Engraving Machinery 
Geo., Racine 


Gorton Mach. Co., 
Wis. 


Exhaust Heads 


Sturtevant Co., B. F., Hyde Park, 


Mass 
Exhibition Machinery 
Machinery Exchange, Boston, 
Mass. 
Philadelphia Bourse, Phila., Pa. 
Expanders, Tube 
Nicholson & Co., W. H., Wilkes 
Barre, Pa. 
Factory Equipment 
Co., Aurora. 


= Metallic Mfg. 


Fans, Electric 


Backus Water Motor Co., New- 
ark, N. 

| av Wheeer Co., Ampere, 

7, Co., Elizabethport, 


Lincoln Motor Wks. Co., Cleve. | 
land, O. 

Ransom Mfg. Co., Oshkosh, Wis. 

Roth Bros. Co., Chicago, Ill. 

U. 8. Electrical Tool Co., Cincin. | 
nati, O 

Elevators 

Albro-Clem Elevator Co., Phila 
delphia, Pa. 

— & Co. Mfg. Co., St. Louis, 
MO. 

Harrington, Son & Co., Edwin. 
Philadelphia, Pa. 

Link-Belt Co., Philadelphia. Pa 

Morse, Williams & Co., Phila., Pa. | 

Emery Wheels 

See Grinding Wheels 

Bmery Wheel Dressers 

Amedican Emery Wheel Co.,| 
Providence, R. 

Desmond Stephan Mfg. Co., Ur 


bana, O. 
Diamond Saw & Stamping Works, 

Buffalo, N. Y. 
Dickinson, Thos. L., New York 


City. 
Heald Machine Co., Worcester 


Mass. 

International Specialty Co., De 
troit, Mich. 

Safety Emery Wheel Co., Spring 
fleld, O. 

Standard Tool Co., Cleveland, O. 

Vitrified Wheel Co., Westfield 
Mass. 

Wrigley Co., Thos., Chicago, III 


Enclosures, Tool-room 
Hart & Cooley Co., 


Conn 
Merritt & Co., Philadelphia, Pa. 


New Britain, | 


General Electric Co., New York. 


w eon. Wis. Mfg. Co., Madi 

Ss 

Sprague Electric Co., New York. 
rtevant Co., B. F.. Hyde Park, 


Mass. 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Fans, Exhaust 
Backus Water Motor Co., 
k, N. 


ark, } 
Buffalo Forge Co., Buffalo, N. Y. 
Co., Ampere, 


Crocker - Wheeler 
New York. 


Hyde Park, 


New- 


General Electric Co.. 
Sturtevant Co., B. F., 
Mass. 


Files and Rasps 
American Swiss File & Tool Co., 


New York. 
Barnett Co., G. & H., Phila., Pa. 
Hammacher, Schlemmer & Co, 
New York. 
Nicholson File Co.. Prov., R. I. 
Reichhelm & Co., E. P., New York 


Pa 





Filler, Iron 

Felton, Sibley & Co., Phila., Pa 

Filing Machines 

Cochrane-Bly Co., Rochester, 
m. ws 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 

Henry & Wright Mfg. Co., Hart- 

| ford, Conn. 

| Simplex Mfg. Co., New York 

| 

| Flexible Shafts 

| Chicago Flexible Shaft Co., Chi 

| cago, Ill 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Forges 


_ & Plummer, Worcester, 


& Son, C. C., Syracuse, 
| Buffalo Forge Co., Buffalo, N. Y. 
Burke Mchy. Co., Cleveland, O 

| Gem Mfg. Co., Pittsburg, Pa. 
Ingersoll-Rand Co., New York. 
Miner & Peck Mfg. Co., New Ha- 


Boney 
N. 





ven, Conn. 
Prentiss Tool & Supply Co., New 
York. 
Sturtevant Co., B. F., Hyde Park. 
Mass. 
Forgings, Drop 
Bethlehem Steel Co., So. Beth 
lehem, Ia. 
Billings & Spencer Co., Hartford, 
nn. 
a “to Forgings Co., Oakmont, 
a. 
0. K. Tool Holder Co., Shelton, 
Conn. 
Page-Storms Drop Forge Co., 
pringfield, Mass. 
Wyman & Gordon Co., Worcester. 
ass. 
Forgings, Hydraulic 
| Bethlehem Steel Co., So. Beth- 
lehem, Pa. 
Wyman & Gordon Co., Worcester, 


Mass. 


Forgings, Machine 
— & Sons, Jos., Cleveland, O. 


| 
| 


Forgings, Steel 


Baldwin Steel Co.. 

Bethlehem Steel Co., 
lehem, Pa. 

Coes Forgings Co., 


Heppenstall Forge & Knife Co., 
Pittsburg, Pa. 

Kent & Co., Edwin R., 
Ill. 

McInnes Steel Co, 

Tindel-Morris Co., 

Wyman & Gordon Co., 
Mass. 


Foundry Furnishings 
Adams Co., Dubuque, Iowa. 
Ingersoll-Rand Co., New York. 
Obermayer Co., S., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Fael Economizers 


New York. 
So. Beth 


Dakmont, 


Chicago, 


Corry, Pa. 
Eddystone, Pa. 
Worcester, 


Sturtevant Co., B. F., Hyde Park, 
Mass. 

Furnaces, Annealing and 
Tempering 

American Gas Furnace Co., New 
ork. 

Chicago Fexible Shaft Co., Chi- 
cago, 

Nash Company, Geo., New York. 


Tate, Jones & Co., Pittsburg, Pa. 





Furnaces, Enameling 

American Gas Furnace Co., New 
York. 

Furnaces, Gas 

American Gas Furnace Co., New 
York. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Nash Company, Geo., New York. 

| Obermayer Co.. S., Cincinnati, O. 

| Westmacott Gas Furnace Co., 

| Providence, R. I. 

| Furnaces, Melting 

| American Gas Furnace Co., New 
York ; 

Nash Company, Geo., New York. 


Turner Brass Works, Chicago, III. 
Furnaces, Oil 


Tate, Jones & Co., Pittsburg, Pa. 





Furniture, Machine Shop 
mags A. Cooley Co., New Britain, 


Lyon" ‘Metallic Mfg. Co., Aurora, 

] 

Manufacturing Equip. & Engin- 
eering Co., E. Boston, Mass. 

Merritt & Co., Philadelphia, Pa. 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Gas Blowers and Exhausters 

Sturtevant Co., B. F.. Hyde Park, 
Mass. 

Gages, Recording 

Bristol Co., Waterbury, Conn. 


Gages, Standard 

Brown & paeepe Mfg. Co., Provi- 
dence, R. 

Henry & W right Mfg. Co., Hart- 
ford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

ae & Whitney Co., Hartford, 


onn 
~—— WwW ks., 
City, N. J. 
Slocomb Co., J. 
Starrett Co, L. 


Gages, Steam 
rosby Steam Gage 
toston, Mass. 

Williams Valve 
cinnati, Ohio. 


Gear Cutting Machinery 
Adams Co., Dubuque, Iowa. 
Bair & Gazzam Mfg. Co., 


burg. Pa. 
Becker-Brainard Milling 
Co., 


Co., Hyde Park, Mass. 

Bickford Drill & Tool 

cinnati, O. 

Bilgram, Hugo, Philadelphia, Pa. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Clough, R. M., Tolland, Conn. 

Eberhardt Bros., Mach. Co., New 
ark, N. J. 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Foote Bros. Gear & Machine Cvo., 
Chicago, Ill 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant-Lees Mach. Co., Cleveland, 
Ohio. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Morse, Williams & Co., Phila., Pa. 
Newton Machine Tool Works. 

Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Pratt Ss Whitney Co., Hartford, 


Con 
Prentiss Tool & Supply Co., New 
Slate .—¥ Co., Dwight, Hart- 


ford, Con 
Sloan & Chace Mfg. Co., Newark, 


Jno. M., Gloucester, 
>. Pret. & tt. 
S., Athol, Mass. 


& Valve Co., 


c.. DB F.. Ca- 


Pitts- 
Mach. 
Cin- 


N. J. 

Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 

Walcott & Wood Mach. Tool €o., 


Jackson, Mich 
Whiton Machine Co., D. E., New 
London, Conn. 


Gear Testing Machinery 

Gisholt Mach. Co., Madison, Wis. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Gears, Cut 
Bair & Gazzam Mfg. Co., Pitts- 


burg, Pa. 
Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Works, Norfolk 


Downs, Mass 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Davis, Rodney, Philadelphia, Pa. 
delphia, Pa. 

Earle Gear & Machine Co., Phila- 

Eberhardt Bros. Mach. Co., New- 


ark, N. J. 
Fawcus Mach. Co., Pittsburg, Pa. 
Fellows Gear Shaper Co., Spring- 
field, Vt. 
Foote Bros. Gear & Machine Co., 
Chicago, Ill. 
Gleason Works, Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Wks., Boston, Mass. 


Harrington, Son & Co., Edwin. 
Philadelphia, Pa. 

Horsburgh & Scott Co., The, 
Cleveland, Ohio. 

Morse, Williams & Co., Phila., Pa 

New Prsests Rawhide Co., Syra- 
cuse, N. Y. 

Nuttall 4%, R. D., Pittsburg, Pa. 
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“WHITNEY” CHAINS 
Hand (feed) Milling Machines 
The Woodruff Patent System of Keying 












































The Whitney Mig. Co., Hartford, Conn., U.S.A. 
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Gears, Cut—Continued. Grinders, Cutter—Continued. Grinders, Tool Hammers, Drop — Continued. 
Patterson, Gottfried & Hunter, | Garvin Machine Co., New York. Nilee. sement-Pond Co., New York. | Gould & Eberhardt, Newark, N. J. 

Ltd., New York. Gould & Eberhardt, Newark, N. J. | Ransom Mfg. Co., Oshkosh, Wis. | Miner & Peck Mfg. Co., New Ha- 
Philadelphia Gear Works, Phila- | Greenfield Mach. Co., Greenfield, | Rivett Lathe Mfg. Co., Boston, ven, Conn. 

deiphia, Pa. Mass. Mags. Niles-Bement-Pond Co., New York. 
Sawyer Gear Wks., Cleveland, O. Heald Machine Co., Worcester, | Safety Emery Wheel Co., Spring- | Prentiss Tool & Supply Co., New 
Simonds Mfg. Co., Pittsburg, Pa. Mass. field, York. 

Spacke Mach. Co., F. W., Indian- | Hisey-Wolf Mach. Co., Cincin., O. | Sellers & Co., Ine., Wm., Phila- | Waterbury Farrel Fdry. & Mach. 
‘ apolis, or ae Gn. eee Niles-Bement-Pond Co., New York. . delphia, Pa. -~ e.- Co.. Waterbury, Conn. 
aylor son g. Co., McKees- orton Co., orcester, ass. tandard Teol Co., eveiand, O. 
Rock ks, Pratt & Whitney Co., Hartford, | U. 8. Blectrical Tool Co., Cinein- Hammers, Pneumatic 
Chicago Pneumatic Tool Ce., Chi- 


Van Dorn - en, Cleveland, O. 
Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 


Gears, Molded 
Caldwell & Son Co., H. W., Chi- 
cago, Ill. 


Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 


Franklin Mfg. Co. H. H., Syra- 
cuse, N. Y. 

Greenwald Co., I. & E., Cin., O. 

Philadelphia Gear Works, Phila- 


delphia, Pa. 


—— —wesen Mfg. Co., McKees 
ocks, 
Gears, aiiidies 
Boston le Works, Norfolk 
Downs, Mas 
Chicago Raw ‘Tide Mfg. Co., Chi- 
cago, dll. 
Fawcus Mach. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, J. 
Horsburgh & Scott Co., Cleve- 
land, O. 
Syra- 


New Process Rawhide Co., 
cuse, Y. 

Nuttall Co., R. D., estbers, OS 

Philadelphia Gear Works, Phil a- 
delphia, Pa. 

Sawyer Gear Works, Cleveland, O. 


Gears, Worm 
Albro-Clem Elevator Co., 
delphia, Pa. 
Boston Gear Works, 
Downs, Mass. 
Fawcus Mach. Co., 
Gould & Eberhardt, Newark, 
Morse, Williams & Co., Phila., Pa: 
Nuttall Co., R. D., Pittsburg, ° 
Philadelphia Gear Works, Phila- 
delphia, Pa. 
Simonds Mfg. Co., Pittsburg, Pa. 
ag apes Mfg. Co., cKees 
ocks, 
Van ,. & ‘Dutton, Cleveland, O. 


Phila- 
Norfolk 
Pittsburg, 

wt 


Walcott & Son, Geo. D., Jackson, 
Mich. 

Generating Sets 

Burke Electric Co., Erie, Pa. 

Crocker- Wheeler Co., Ampere, 

General Electric Co., New York. 


~eere Elec. Mfg. Co., Madison, 
Ridgway mageme & Engine Co., 

Ridgway, Pa. 
New York. 


Slectric Co., 


Sprague 
F., Hyde Park, 


Sturtevant Co., B. 
Mass. 
Triumph Elec. Co., Cincinnati, O. 


Generators, Gas 


American Gas Furnace Co., New 
York. 

Gibs 

Standard Gauge Steel Co., 
Beaver Falls, Pa. 

Graphite 


Dixon Crucible Co., Jos., Jersey 
City, N. J. 
Obermayer Co., S., Cincinnati, O. 


Grinders, Automatic Knife 


Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 


Grinders, Center 


Cincinati Electrical Tool Co., 
Cincinnati, O. 
Coates Clipper Mfg. Co., Worces- 


ter. Mass. 
Heald Mach. Co., Worcester, Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 
U. S. Electrical Tool Co., Cin., O. 


Grinders, Cock 


Windsor Mach. Co., Windsor, Vt. 

Grinders, Cutter 

Bath Grinder Co., Fitchburg, 
Mass. 

Becker - Brainard Milling Mach. 


Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Machine Co., 
Cincinnati, O. 

Cresner « Wheeler Co., Ampere, 





Conn. 
Prentiss Tool & Supply Co., New 
York. 


Rivett-Dock Co., Boston, Mass. 

Wells & Sons Co., F. E., Green- 
field, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Cylindrical 
Bath Grinder Co., Fitchburg, 


ass. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 


a Machine Co., Worcester, 

Norton Grinding Co., Worcester, 
Mass. 

Grinders, Disk 

~~ wate Co., Fitchburg, 


Besly. "7 Co., Chas. H., Chicago, 


Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Diamond Mach. Co., Prov., R. I. 

Gardner Machine Co., Beloit, Wis. 


— Machine Co., Worcester, 
ass. 
ae Clarke & Co., Ine., Boston, 


ass. 
Iroquois Mach. Co., New York. 
Ransom Mfg. Co., Oshkosh, Wis. 
Rowbottom Machine Co., Water- 
bury, Conn. 
Safety Emery Wheei Co., Spring- 
field, O. 


Grinders, Drill 


—— . Machine Co., Worcester, 
Hill, Clarke & Co., Ine., Boston, 
Mase. 
Niles-Bement-Pond Co., New York. 
Sellers & Co., Ine., Wm., Phila- 
deiphia, Pa. 
Standard Tool Co., Cleveland, O. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 
Grinders, Internal 
Fitchburg, 


-" Grinder Co., 


ass. 
a 6 & a nptee Mfg. Co., Provi- 
en 


Greenfield Mach. Co., Greenfield, 
a Machine Co., Worcester, 
Rivett Lathe Mfg. Co., Boston, 
Wells & pene Co., F. B., Green- 
field, 
Grinders, _ 
Cincinnati Bleetrical Tool Co., 
Cincinnati, O. 
Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Worcester, 


—. Machine Co., 

cm -Wolf Mach. Co., Cincin., O. 
Electrical Tool Co., Cin., O. 

Grinders, Saw 

Tindel-Morris Co., Bddystone, Pa. 


Grinders, Toel 


yt Bros. Tool Co., Chl- 
cago, Il 
Barnes Co., W. F. & John, Rock- 


ford, Ill. 
Co., Fitchburg, 


Bath Grinder 
Mass. 
Blount Co., J. G., Bverett, Mass. 


Bridgeport Safety Emery Wheel 


Co., Bridgeport, Cona. 

Brown & Sha rpe Mfg. Co., Provi- 
dence, R. 

Cineinnati Electrical Tool Co., 
Cincinnati, O. 

Diamond Mach. Co., Prov., R. I. 


Gisholt Mach. Co., ‘Madison, Wis. 
Gould & Bberhardt, Newark, N. J. 
Grant Mfg. & Mach. Co., Bridge- 


port, Conn. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Heald Machine Co., Worcester, 
ass. 
Hill, Clarke & Co., Ine., Boston, 


ass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Landis Tool Co., Waynesboro, Pa. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 





ti, O. 
Vandyck Churchill Co., New York. 
vee ed Wheel Ce. Westfield, 


Whitney Mfe. Co., Hartford, Ct. 
Wilmarth & Morman Co., Grand 
Rapids, Siew 


Grinding and Polishing Ma- 
chinery 


Abepeive Material Co., Philadel- 

a, ¥ 

Ashericon Boer Wheel Ce., 
Providence, R. 

—- Co., W. vr. & John, Rock- 
'o 

—_ = Grinder Co., Fitchburg, 

on & Co., Chas. H., Chicago, 

Blount Co., J. G., Bverett, Mass. 

Bridgeport Safety Bmery Wheel 
Co., Bridgepert, Conn 

Brown & i. atpe Mfg. Co., Previ- 
dence. 

Burke Mtehiry Ce., Cleveland, O. 

Cincinnati lectrical Tool Co., 
Cincinnati, O. 

Coates Clipper Mfg. Co., Wor- 
cester, Mass. 

Crocker - Wheeler Co., Ampere, 


N. J. 
Diamond Mach. Co., Prov., R. 


Goodell - Pratt Co., Groenteld, 
Mass. 

Graham Mfg. Co., Prov., R. I. 

a ar ach. Co., Greenfield, 
ass. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

a Machine Co., Worcester 

Hisey- Wolf Mach. Co., Cincin., O. 

Iroquois Mach. Co., New York. 


Landis Tool Co., Waynesboro, Pa. 

Marshal! & Huschart Machry. Co., 
Chicago, Ill. 

Newton =. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Electrical Mfg. Co., 
Madison, Wis. 

Norton Co., Worcester, Mass. 

a Grinding Co., Worcester, 

~_— Tool & Supply Co., New 


me Mfg. Co., Oshkosh, Wis. 
a 4 Emery Wheel Co., Spring- 


eld, O. 

Standard Tool Co., Cleveland, O. 

Vandyck Churchill Co., New York. 

Vitrified Wheel Co., Westfield, 
Mass. 

Wells Sons Co., F. E., Greenfield, 
Mass. 

Grinding Wheels 

Adams Co., Dubuque, Iowa. 


American my ty A Wheel Co., 
Providence, R. I. 

Builders’ Iron Foundry, Provi- 
dence, R. I. 

Coppegncem Co., Niagara Falls, 

Cortland Cor. Wheel Co., Cort- 
and, N. Y. 

Diamond Mach. Co., Prov., R. I. 


~*~ Corundum Wheel Co., 
htwood, Mass. 
Niles-Bement-Pond Co., New York. 
Norton Co., Worcester, Mass. 
Pike Mfg. Co., Pike, N. H. 
Safety Emery Wheel Co., Spring- 


field, O. 

Vitrified Wheel Co., Westfield, 
Mass. 

Whitney Mfg. Co., Hartford, Ct. 


Grindstones and Frames 


Athol Machine Co., Athol, Mass. 
Niles-Bement-Pond Co., New York. 
Pike Mfg. Co., Pike, N 


Gun Barrel Machinery 


Diamond Mach. Co., Prov., R. I. 
Pratt & Whitney Co., Hartford, 
Conn. 


Hammers, Drop 
7 & Spencer Co., 


Bliss” Co., a. W. preskiva. a ae 
Say & Son, C. Syracuse, 


Chambersburg Engineering Co., 
Chambersburg, Pa. 


Hartford, 





cago, 
Chisholm & Moore 
Cleveland, O. 


Mfg. Co., 


Ingersoll-Rand Co., New York. 

Niles-Bement-Pord Co., New York. 

Sampson & Co., Gev. H., New 
York. 

Sellers & Co., Ine, Wm., Phila- 
delphia, Pa. 

Hammers, Power 

Beaudry & Co., Inc., Boston, Mass. 

a my & Son, C. C., Syracuse, 


> A 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


ork. 
Scranton & Co., New Haven, Ct. 


Hammers, Steam 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bethlehem very. & Mach. Co., So. 
Bethlehem, Pa. 

a & Son, C. C., Syracuse, 


Chambersburg Engineering Co., 
Chambersburg, Pa. 
Crescent Forgings Co., Oakmont, 


Pa. 
Erie ‘Foundry Co., Brie, P. 
Marshall & Huschart Machinery 
Co., Chicago, Ill. 
Niles-Bement-Pond Co., New York. 
om Tool & Supply Co., New 


ork. 
Sellers & S. Wm., Phila- 

delphia 
Vendees Churchill Co., New York. 


Handles, Machine Tool 


Cincinnati Ball Crank Co., Cin- 
cinnati, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Il 


Inc., 


Hangers, Shafting 
Cresson Co., Geo. V., Phila., 
Link-Belt Co., crhiladelphia, Pa Pa. 
Wood's " 

tenure, be 


Heaters, Feed Water 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Heating and Ventilating 
Apparatus 

Buffalo 2S o- pains. yy, 

Sturtevant , Hyde Park, 


Heating Machines 

American Gas Furnace Co., New 
ork. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill 

Hobbing Machines, Worm 

Gould & Eberhardt, Newark, N. J. 

Grant-Lees Mach. Co., Cleveland, 


Ohio 
Pratt & Whitney 


Co., Hartford, 

Conn. 

Hoisting and Conveying 
Machinery 

Brown Hoisting Machinery Co., 
Cleveland, O. 

Case Mfg. Co., Columbus, O. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cleveland Crane & Car Co., Wick- 
iffe, O. 

Cresson Co., Geo. V., Phila., Pa. 

Jeffrey Mfg. Co., Columbus, O. 


Philadelphia, Pa. 
Co., Phila., Pa. 

New York. 
F., Boston, 


Link-Belt Co., 
Main Belting 
Niles-Bement-Pond Co.., 
Sturtevant Co., 


Mass. 
United Engineering & Fdry. Co., 
Pittsburg, Pa. 


Hoists, Electric 
C & C Electric Co., New York. 


Case —y Co., Columbus, Ohio. 
Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 
omens Crane & Car Co., Wick- 
e, O. 
Cay » Saamer Co., Ampere, 
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Do You Realize 
What a Landis 
Grinder Means 
to You ? 


It means you will get work of real 
quality. 


It means you will do work in one- 
third the usual time and at the same time 
be turning out work of a higher quality, 
better finished and absolutely accurate. 
That’s what a Landis Grinder means to 
you and no matter what your require- 
ments are we have the one to fill you 
needs. 





Shall we send more details? 


Landis Tool Company, Waynesboro, Pa., U. S. A. 


AGENTS—W. E. Flanders, 309 Schofield Building, Cleveland, O., and 933 Monadnock Blk., Chicago, Ill. Walter H. Foster 
Co., 114 Liberty St., New York. C. W. Burton, Griffiths & Co., London. Schuchardt & Schutte, Berlin, Vienna, Stockholm, St 
Petersburg. Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Paris and Bilbao. A. R. Williams Machinery Co., Toronto 
Williams & Wilson, Montreal, Canada. 





























THE MILTON MANUFACTURING COMPANY, 


MILTON, PENNSYLVANIA. 


Manufacturers:-- 
The use of COLD PUNCHED 
NUTS, Full Finished or Finished Case 
Hardened, “Milton” Brand, on your Ma- 2 
Case Hardened Hexagon chinery will guarantee to you the perfect Seuhian Hexagon 
Nuts. finishing touches essential in rounding out Nuts. 
a good first-class Machine or Tool in point 
of workmanship. In the manufacture of all styles of Cold Punched Nuts we 
use DOUBLE REFINED BAR IRON of our own manufacture, which 
is made uniform in quality. Our product is perfectly Hexagonal in shape, with 
sharp corners and well finished. The Finished Case Hardened Nuts show on 
their exterior surfaces in coloring The Works of Art. We will Gladly 


send samples for test and comparison upon request. 


We are also makers of Cold Punched Plain and Chamfered Nuts, Hot 
Pressed Nuts, Washers, Refined Bar Iron, &e. 


We solicit your correspondence. 
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Hoists, Electric Continued. 

Com & Co. Mfg. Co., St. Louis, 
M10. 

General Electric Co., New York. 


General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Niles-Bement-Pond Co., New York. 

Northern paamneering Works, De- 
troit, Mich 


Sprague Electric Co., New York. 

Yale & Towne Mfg. Co., New 
York. 

Hoists, Hand 

Case Mfg. Co., Columbus, O. 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Moore Co., Franklin, Winsted, Ct. 

Yale & Towne Mfg. Co., New 
York. 

Hoists, Pneumatic 

Chicago ppatte Shaft Co., Chi 

at. & Moore Mfg. Co., 
Cleveland, O. 

Cue & Co. Mfg. Co., St. Louis, 
MO. 


General ppoematie Tool Co., Mon- 


tour Falls . 
Ingersoll-Rand Co., New York. 


Northern Engineering Works, De- 


troit, Mich. 

Hones 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Pike Mfg. Co., Pike, N. H. 

Hose 

Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 

Rhoads & Son, J. E., Phila., Pa. 

Sprague Blectric Co., New York. 

Hot Blast Apparatus 

Sturtevant Co., B. F., Boston, 
Mass. 

Igniters, Gas Engine 

Franklin Mfg. Co., H. H., Syra 
cuse, N. Y 

Indicators, Speed 

Niagara Tachometer & Inst. Co., 
Niagara Falls, N. Y. 

Starrett Co., L. S., Athol, Mass. 

Indicators, Speed, Periph- 
eral 

Warner Instrument Co., Beloit, 
Wis. 

Indicators, Steam Engine 

Crosby Steam Gage & Valve Co., 
Roston, Mass. 

Indicators, Test 

Norton Co., Worcester, Mass. 

Industrial Railways 

Hunt Co, C. W., West New 
Brighton, N. Y. 

injectors 

Desmond-Stephan Mfg. Co., Ur 
bana, Ohio 

International Specialty Co., De- 


troit, Mich. 
Lunkenheimer Co., 
Sellers & Co., Inc., 

delphia, Pa. 
Williams Valve Co., D. 

cinnati, Ohio. 
Inspection and Tests 
Hunt Co., Robert W., Chicago, 


Instruments, Electric 
General Electric Co., New York. 


Cincinnati, O. 
Wm., Phila- 


T., Cin- 


Ill. 


lron Bar 
Milton Mfg. Milton, 


Jacks, Hydraulic 

Bethlehem Fdry. & Mach. Co 
Bethlehem, Pa. 

Burroughs Co., 
N. J 


Co., Pa. 


, So. 
Chas., Newark, 


Co., 
Co., 


Joy ce-Cridland 
Watson-Stillman 


Jacks, Planer 


Dayton, O. 
New York. 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 
Kettles, Soda 
Provi 


Brown & puaape Mfg. Co., 
dence, . 

ute Equip. & Engineering Co., E. 

oston, Mass. 

Key Seaters 

Baker Bros., Toledo, O. 

Chattanooga Machinery Co., Chat- 
tanooga, Ten 

Lapointe Mach. "Tool Co., 
Mass. 


Hudson, 





Key Seaters Continued. 
Marshall & Huschart Machry. Co., 


Chicago, Ill 
Morton Mfg. Co., Muskegon 
Heights, Mich. 
Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 


York. 
Whitney Mfg. Hartford, Ct. 


Keys, Machine 


Morse Twist Drill & Mach. 
New Bedford, Mass. 
Standard Gauge Steel Co., Beaver 


Falls, Pa. 
Whitney Mfg. Hartford, Ct. 


Knives, Machine 


Coes Wrench Co., 
Mass. 


Co., 


Co., 


Co., 


Worcester, 


Knarls 


Hammacher, 
New York. 


Schlemmer & Co., 


Lamps, Arc 

General Electric Co., New York. 

Turner Brass Works, Chicago, III. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Lathe Attachments 


American Tool Wks. Co., Cin., O. 
Bertram & Sons Co., Ltd., John, 

Dundas, Ontario, Canada. 
Bradford y ee Tool Co., Cin- 


cinnati, O. 
Fitchburg Machine Works, Fitch- 
burg, Mass. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 
Rivett Lathe Mfg. Co., Boston, 
Mass. 
Seneca Falls Mfg. Co., Seneca 
Falls, N 
Newark, 


ake 
— & Chace Mfg. Co., 


Lathe Dogs 


American Tool & Machine Co., 
Boston, Mass. 

Armstrong Bros. Tool Co., Chi- 
eago, Ill. 

Besly & Co., Chas. H., Chicago, 
Ill. 

Laiount, Wm. G., So. Norwalk, 
Con 

Pratt é Whitney Co., Hartford, 


Co 
Tindel. Sisecris Co., Eddystone, Pa. 
Lathes 
American Tool & Mach. Co., Bos- 
ton. Mass. 
American Tool Wks. Co., Cin., O. 
Automatic Mach. Co., Bridgeport, 


Conn. 
Barnes Co., W. F. & John, Rock- 
Ltd., John, 


ford, Ill. 

Bertram & Sons Co., 

Dundas, Ontario, Canada. 
Blount Co., J. G., Everett, Mass. 
Bradford Mach. Tool Co., Cin., O. 
Bullard Mach. Tool Co., Bridge- 


port, Conn. 

Champion Tool Works Co., Cin- 
cinnati, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, ’ 

Diamond Mach. Co., Prov., R. I. 

Dreses Mach. Tool Co., Cin., O. 


Fairbanks Co., Springfield, O. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Garvin Mach. Co., New Yo 

Gisholt Mach. Co., Sedicen, ‘vie. 

Greaves, Klusman & Co., Cin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey ach. Co., Torrington, 

-_ 


Conn. 

LeBlond Mach. Tool Co., R. 
Cincinnati, O. 

sar. e & nd Mach. Tool Co., 


“incinnati, 
McCabe J. * t New York. 
Marshall & Huschart Machry. 


Co., Chicago, Ill. 

Motch & Merryweather Machin 
ery Co., Cleveland, O. 

New Haven Mfg. Co., New Haven, 


Conn. 
Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 

Ltd., New York. 
io Bros. Co., Worcester, 
—— Tool & Supply Co., New 
Cincinnati, 


Rahn-Carpenter Co. 
Ohio. 

Schumacher & Boye, Cincinnati, 
Ohio. 


Sellers & Co., Inc., Wm., Phila 
delphia, Pa. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 








Lathes —Continued. 
Springfield Mach. 
Springfield, O. 

Tindel-Morris Co., 


Tool Co., 
Eddystone, Pa. 


Vandyck Churchill Co., New York 
Yon Wyck Mach. Tool Co »» Cm 
cinnati, O. 


Walcott & Wood Mach. Too! Co., 
Jackson, Mich. 
Wells Sons Co., F. E., Greenfield, 


Mass. 
Bach. Tool 


Whitcomb-Blaisdell 
Co., Worcester, Mas 
Windsor Mach. Co., Windsor, Ls 3 


Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., Bridge- 
port, Conn 

Pratt Ss Whitney Co., Hartford, 


Con 
Ponte Tool & Supply Co., New 
York. 


Lathes, Bench 


American Watch Tool Co., 
tham, Mass. 

Blount Co., J. G., Everett, Mass. 

Fenn Mach. Co., Hartford, Conn. 

Pratt & Whitney Co., Hartford, 


Wal- 


Conn. 

—— Tool & Supply Co., New 
ork. 

a Lathe Mfg. Co., Boston, 
ass. 

Segoe _ Mfg. Co., Seneca 


alls, N. 
Stark Tool Co., Waltham, Mass. 
wage & Chace Mfg. Co., Newark, 


a 
Waltham Machine Wks., 


Spring- 

field, Mass. 

Waltham Watch Tool Co., Spring- 
field, Mass. 

Lathes, Boring 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 

York. 
Patterson, Gottfried & 

Ltd., New York. 

Whitman & Barnes Mfg. Co., 

eago, Ill. 


Lathes, Brass 


Bardons & Oliver, Cleveland, O. 
Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Dreses Mach. Tool Co., Cincin., O. 
Pratt . Whitney Co., Hartford, 


Con 
Prentiss Tool & Supply Co., New 
Boringtaté Mch. Tool Co., Spring- 
Warner & Swasey Co., Cleveland, 


Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Lathes, Extension 


Hunter, 
Chi 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Harrington, Son Co., Edwin, 


Philadelphia, Pa. 
——— Tool & Supply Co., New 
ork. 


Lathes, Foot Power 


Barnes Co., W. F. & Jno., Rock- 
ford, Ill. t 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Lathes, Speed 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Blount Co., J. G., Everett, Mass. 

Seneca Fails Mfg. Co., Seneca 
Falls, N. Y. 

Lathes, Pulley 

Kern Machine Tool Co., Cincin 
nati, Ohio. 

Lathes, Wood 

Prentiss Tool & Supply Co., New 
York. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Letters, Pattern 

Butler, A. G., New York. 

Levels 

Starrett Co., L. S., Athol, Mass. 


Lifting Magnets 

Electric Controller & Supply Co., 
Cleveland, O. 

Lockers, Clothes 


Hart & Cooley Co., New Britain, 
Conn. 
Lyon Metallic Mfg. Co., Aurora, 


Merritt & Co., Philadelphia, Pa. 
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Locks 

Yale & Towne Mfg. Co., New 
York. 

Locomotives, Electric 

General Electric Co., New York. 

Lubricants 

Doty & Co., Chas. H., Chicago, 

Cute Clipper Mfg. co., Worces- 
ter, Mass. 

oe Crucible Co., Jos., Jersey 
S a 

N. Y. Lubricating Oil Co., New 
York. 

Lubricators 

aed & Co Chas. H., Chicago, 
hii. 

Williams eave Co., D. T., Cin- 
cinnati, 

Machinery Dealers 

Garvin Mach. Co., New York. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Marshall & Huschart Machry. Co., 
Chicago, 

McCabe, J. J., New York. 

McDowell, Stocker & Co., Chi- 
cago, 

Motch «| Renrywenther Co., Cleve- 
land, O. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Prentiss Tool & Supply Co., New 
or 

Toomey, Frank, Philadelphia, Pa. 

Vandyck Churchill Co., New York. 

Wormer Mach. Co., c. ¢C., . 
troit, Mich. 

Machinists’ Small Tools 

Athol Machine Co., Athol, Mass. 


Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Besly & Co., Chas. H., 
i 


Ill. 
Billings & Spencer Co., Hartford, 
Conn. 
Boker & Co., Hermann, New York. 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
Cleveland Twist Drill Co., Cleve- 


Chicago, 


land, 

Hamma ine Schlemmer & Co., 
New York. : 

Millers Falls Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt i. Whitney Co., Hartford, 


Con 
Sauer Tool Mfg. Co., Fitchburg, 


Mass. 
T.. Peev., B. 1. 


Slocomb Co., J. 
Standard Tool Co., Cleveland, O. 


Starrett Co.. L. s, Athol. Mass. 

Wyke & Co., J., East Boston, 
Mass. 

Machinists’ Supplies 

Bemis & Call Hardware & Tool 


Co., Springfield, Mass. 
meguiedher, Schlemmer & Co., 


New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Whitman & Barnes Mfg. Co., Chi- 
eago, Ill 


Mandrels, Expanding 


Le Count, Wm. G., So. Norwalk, 
Conn. 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 


Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Werks, John M., Glouces- 


ter City, N. J. 
Schellenbach & Darling Tool Co., 


Cincinnati, 
Standard Sool Co., Cleveland, O. 


Wells Bros. , Greenfield, Mass. 


Marking Machines 


Slate Machine Co., Dwight, 
ford, Conn. 


Hart- 


Measuring Machines 


Pratt & Whitney Co., 
Conn. 

Rogers Works, F se M., Glouces- 
ter City, N. J. 


Mechanical Draft 
B. F., Hyde Park, 


Hartford, 


Sturtevant Co., 
Mass. 
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urning a New Jaw on a Heavy Shear 


The Use of Thermit for Heating the Fractured Surface 
to the Fusing Point before Pouring the Cast Iron 





EDITORIAL CORRESPONDENCE 


{ 


down of a heavy tool 


Che breaking 
generally means much more than _ the 
mere cost of the casting or other broken 


portion, as the delay in securing new 
parts, the time taken to replace the old by 
the new, materi 
ally reduce the output of that department 
An interest to all 
mechanics comes from the shops of the 
Raleigh Iron Works Company, 
N. C., in the successful repairing of the 
the 


and general confusion 


instance of unusual 
Raleigh 


heavy shearing machine shown in 


lustration. This machine has a capacity 


of 1'4x6-inch bars, so that any repaii 
must be of a very substantial naturs 
A large corner of the lower jaw, 


weighing about 75 pounds, was broken off 


and it became a question of getting a 
new frame or burning on a corner; but 
the fusing of a surface about one square 


foot in area in order to secure a thorough 
union is not an easy matter, probably im 
possible by ordinary methods 

It was decided to try Thermit for this 
purpose, and a mold of core sand was 
made, thoroughly dried and baked.  B« 
fore fastening into place, the surface of 
the break had been chipped to induce bet 
ter fusion, as a fractured iron casting 
usually glazed by graphite carbon 

The mold was securely fastened 
well luted with fire clay, wherever 
was any danger of leakage As an extri 
sand rammed 


and 


ther 
was 


precaution moist 


around the mold and its parts 


The surface of the fracture and the 
stock around the jaw were next heated 
with several gas jets through the gates 


and risers, to get the casting thoroughly, 
heated, to drive out all moisture and burn 
oil that 
These gas torches were kept 


away any might interfere with 
the work. 
in operation several hours to be 


sufficient heating 


sure 


175 pounds 


A crucible 
[hermit and so arranged as to be tappe 


th 


over the 


carrying 


at the bottom was then placed 
pouring gate leading to the lowest part of 
the mold, which resembles a much jointed 
stove-pipe in the illustration 

This was ignited with a teaspoonful 
fuse powder on top, which was set off b 
touching it with the point of a red-hot 
poker. 

In half a minute this had burnt dow: 
and produced in the reaction 88 pounds 
of mild steel at the high tempera 
ture of 5400 degrees his 
was aided by the tapping of the crucible 
from the bottom, as the superheated steel 
filled the mold at once and fused the en 
the fracture 


very 
Fahrenheit 


tire surface of 


ladle of molten cast 


inds of metal 


In the meantime 


ron containing about 600 pot 


was held in readiness and was also super 


soon as 
the 


heated by sefmi-steel can As 


possible after pouring the Thermit, 


cast iron other gate, 


The illustration shows the two. gates 
and four risers as they looked before any 
trimming-up had been don 

This work was done under the personal 
supervision of Wm. T. Harding, presi 
dent of the company, who informs us that 
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jaw, and this 


of the mold 


shown at the front of the 


forced the Thermit steel out 


after it had served its purpose by bringing 
of the welding 


the surface fracture to a 


or fusing heat, and the result was a new 


corner of the jaw, burnt on to the old as 


] 


though it had alway there 


been 


ON A HEAVY SHEAR 
the shear is again in continuous operation 
and that there are no signs of any giving 
way of the lower jaw. Sections of the 
large gate and of the risers show how 
clearly the Thermit was washed from 
the mold and replaced b ‘lean cast 
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Making Worms in a Molding 
Machine 


By Rospert PATTEN 


The worm shown at Fig. 1 is one which 
is used on every loom of a certain make, 
and the proposition I ran up against was 
to reduce the price from $130 to $15 per 
thousand. It may be interesting to some 
of the readers to know how this was done 
and also how much the production was 
increased 

Having had a considerable experience 
different the 
Pridmore molding machine, I decided to 


in mounting patterns on 
produce these worms by special devices; 
the half-tones and sketches help to show 
how these were made. I made two right- 
hand worms and two left-hand worms at 
the same operation 

[The worm Fig. 1 
double-thread, 6 pitch, the other dimen 


as shown in was 


sions being given 


Costs 12 Cents Eacu 1N LATHE 


This worm runs in a cast worm whee! 
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FIG. I. THE WORM TO BE MADE 


at fairly high speed; so it must be per 
fectly round, which could not be if it were 
made by a split pattern on plates, as the 
rap in drawing pattern and fin at parting 


lines does not make a perfect worm, al 


though it can be used in some cases 


made in 
blanks, turned and cut in the lathe, cost 


These worms were formerly 


ing 12 cents each after blanks were cast 


Chese four patterns, two right-hand and 


two left-hand, were placed about 6% 
inches apart to allow room to tuck the 
ind nicely around the worms his 


is the most particular part for the molder, 
getting the sand tucked uniformly around 
the patterns to get a perfect casting, then 


the flask can be filled up and rammed as 


in an ordinary pattern 
Taking 6% inches from center to 
center of patterns, as in Fig. 2, I figured 


out the gearing required to revolve these 


four worms at once down through th« 


stripping plate. So on the shaft from 


AMERICAN MACHINIST 
hand wheel D’, Fig. 3, I put two right- 


hand worms DD, quadruple thread, Fig. 
3. On the four upright shafts C, which 
carried the patterns through the stripping 
plate, I put four worm wheels, as at F, 


Fig. 3. These were cut on straight angle, 
one on each upright shaft; these meshed 
into worms on the hand-wheel shaft D’ 
Fig. 3, and gave me 6'% inches between 
centers 


Motps Four WorMs AT ONCE 


By turning the hand wheel to the right, 
the two worm wheels on the right side of 
shaft D 


worm 


revolve to the left and the two 
left to the 
[he case for these gears was made 
parts and bolted with 
Pa, Fig. 3. The four upright 
the must be 
working fit in this worm wheel, 


wheels on the revolve 
right 

in two together 
parting at 
shafts that patterns are on 
a good 
and a spline is cut the full length of each 
shaft a key is fitted tight in the 


worm wheels. The four bottom holes in 


while 


<6" —_— 








Collar 
I : I 
= 
/ . } * ol " ~ 
RANI EE ANY, 
| ¢ D ; 
I I fc 
A WOT Bee SP 
I “I 
Nowell Plate 
FIG, 2 Core Print 
Bst be Ory .t B 
= 
yy! 6BB | 






F1G,3 Section 


AND THE 


THE STRIPPING PLATE WORMS 


are big enough to 
worms to 


this gear case, Fig 3, 


the 


tor 
plenty of clearan¢e, and the upper 
of this hub G, Fig. 3, 
rest these 
on the under side 


allow bottom have 
edge 
makes the bottom 
A hub E 


of the case holds these 


for worm wheels 


worm wheels in a fixed position, but al 


lows them to revolve as the hand wheel 
is turned. The bronze nut / being fixed 
to the case, as soon as the upright shafts 
begin to revolve they must follow the 


ye down or up as the 


{ 
lead in nut J and ec 


hand wheel is turned lo operate these 
patterns full length up and down, the 
he bottom of 


of the 


space between the the strip 


ping plate and the top case, and the 


depth of space in cup //, must be enough 
to allow BB to about 


these patterns 
come clear through the stripping 


plate 
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when down, to allow the molder to 
brush out the fine sand which will work 
down with the pattern and if not brushed 
away will soon cause it to move hard. 


SECURING EguaL LEAD 

These worms for patterns were made of 
a hard composition of brass, the blanks 
being made long enough so that after 
threading they were cut in two, taking 
one part for pattern B, and the other part 
for the worm on the bottom of the up- 
right shaft to be sure they both had the 
lead. These worms’ were 
allow enough of the thread to 
the babbitt nut B B and the 
I when it is at its full hight 
above the stripping plate. 


same long 
enough to 
be in both 


bronze nut 


In fitting these worms on to the up 
shafts C, room was left in the top 

of the pattern for the core print to be 
fitted in. This stripping plate has four 
holes cored through large enough for the 
worm patterns to go through freely in 
the rough casting; it is also cored large 
enough on top to allow for a babbitt nut 


right 


here for 


stripping worm, as at B B, Fig. 
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FIG. § Section of Cope Plate at C-D 








CASTING THE BABBITT NUT AND POURING 


THE WORM 


this cored 
pocket about every 3% inch apart and a 
flat-head nail 
about 3/16 of the nail above and the end 
ver on the under side of the plate, 
as show1 


4. This plate was drilled in 


wire driven in, leaving 
bent 
I next cut four rings of paste- 
16 thick, the holes in these 
rings being a little larger than the cored 


board about 1 


pocket in the plate, Fig. 4, and laid around 
each of the four pockets. I then took 
four round pieces of wood larger than the 
pasteboard and drilled them full of smal! 
holes, as NX, Fig. 4, putting them on the 
pasteboard rings, and set heavy weights 
Then I moved the hand whee! 
machine until 


yn each. 
f the the four patterns 
came hard up against the wooden covers 
I heated the plate good and hot after put 
tying up around the worms on the under 
side of the plate to keep the babbitt from 
leaking through, and poured these pockets 
with a good hard babbitt through the 
at ¥ 


wooden covers 
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The perforated holes X, Fig. 4, allowed A New Formula for Moment gravity of the section from the base 


the air to escape as fast as babbitt was | ; (taking moments about the bottom) 
poured in and made a fine nut. The paste- o nertia A, A h.? 
° 1 ¢ 1 
board rings allow enough babbitt to come ' : : h hitch, 
e e . - l ! 
above the surface of the plate to scrape By Con Wis! d bktch 2(b, 7 3.) ° 
ae ° l ° . “i = is +e 
off toa good surtace. : 
MakinG A WorkInc Fit Che following formula for the moment [he moment of inertia for the web of 
T ake < 1 k Sa tee of f inertia of a te r angle about its hight # and width 0} is its moment of 
o eee Ss es Weaees SS eeM inertia about its gravity axis plus the pro 


babbitt nuts, two layers of toilet paper luct of its area by the square of the dis 
tit ‘ ‘ > ‘ ‘ ui SU Ue t \) ¢ 
: ‘ 


were first pasted around the threads of 
= ia tance between its gravity axis and the 
the worms, the babbitt flowing nicely °1 "a i tah : 
>» : ° eravity X1S 1 the nNgure aS a whole ; or, 


around this. After the babbitt is cold, a 
ws = A, 8 h Z 
little water around the worms will soak | Ym —"! + b, 4 a| 
. : > 


this to a pulp, when the wofms can be re- : OF Wy i 4 | 








moved by hand, and you have a _ nice ; lor the flange, in the same way, 





working fit without any scraping of bab- ? P 2 
ci 7 j 

vit DIMENSIONS USED IN FINDING MOMENT / + ch, [2 | 
- 


, > 
[he leg for this machine is the regular OF INERTIA - 
one used for screwing cope plates to when lhes wo added and reduced, after 
it is not necessary to use a machine. This’ gravity axis looks more formidable than — substituting in the value of d above, gives 
is made the right hight to work over it really is. In fact it is the least un the equation desired It will be noted 
, conveniently [To make any other worm comfortable one that | have seen; and_ that the numerical value of d can be fully 

















) 
FIGS. O AND 7. THE MECHANISM FOR DRAWIN¢ HE WORMS 
with this same mechanism it 1s 1 ssary since | have not ru cross it in print, as readily gott from this expression for 
to remove the stripping plate, take pat I thought it would be a good thing to d as in any other of the ways usually 
terns B, worm B’ and bronze nut /, and share with your reader given text-book 
in their places put on the worm re l lo use it [ set uy lank equat lik - 
and a bronze nut to fit; then babbitt the this 1] t by accidents im mines 
new stripping plate ] f+ (e+)? n the United Kingdom in 1906 were 1133, 
= Q..-\- g ‘ } 
These worms were made in a snap flask 3 1(d+a iS agall 1159 in the previous year, being 
13X13x3 inches deep and poured by a cup At a I fill in the product of cx J leer f 26 nder the Metalliferous 
shaped sprue on the end of the hubs, tw b I fill in the product of Mine Act 1 total number of separate 
sprues being used and two worms [ fill in the pr ' fat ing the ve in ited 
7 1 _ t | . dil fi in the pu rl : . . 
neces — - S- 2 I fill in the 1 f a . 13 in 19 decrease Of | 
mach 1 produce 400 per day at f 1 fill in the product of b, ~ & x A> nine leat caus these acci | 
I ents each, or nearly as cheap as 1 dents nu red 37, as compared with 46 
lanks are prod 1 in the firs ] [hese y B Cal . vely take 1 1905. | Oua \ct t wer 
+ + S ] ' \ rT. 1 ‘ 1 . 
valf s. Figs. ¢ id 7, show t , ft the 1c¢ ew re Wo! 1 g2 1 f ' 1906. as 
} ; ] 1 + 
Ss 1 tl Wi nac I ‘ 1 
| ‘ ~ i? 1 ? , 
cas \ ns ga hard s ] \ : nd ee ing 3 , Q7 ¢ vit ”) ie 
, equation the rest pl ts 
outwea t l I the tw s 
. , : , For the ne i W 1} 
sides i\ g a iathe in tn na : 
x : ithematics r tot rene I nyon t ad t the United States 
for other w K ’ ’ ’ . { 
vho would ike 1 n gures a Stee ( 1 will s begin 
- right, | add the w vhi I arrive ns 1 new ‘ plant at Du 
Ty t ' ; ‘ ] lay 
The crank-pin of an engine travels 1.57 this equation t of the plant 13 
times as fast the piston lo get the distat f the center of $£10,000,0 
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A Fixture Used in Pouring White-metal Bearings 


A Device Carrying a Pair of Arbors and a Series of Collaps- 
ible Bushings around Which the Metal Bearings Are Run 


BY CHARLES PRESCOTT FULLER 


















































It is seldom that one sees, even in a_ are fitted In many jobbing shops this need old bits of rag, or sacking, tied on 
modern workshop where every process is lining up is done in rough and ready with twine to keep them in place. In fact 
presumably up-to-date, a really common- fashion, with level and square, though in the whole job is a messy one. Also the 
sense system for running the journal other places micrometer and surface removal of journal caps or mandrels from 
boxes for machine shafts with what is gages are employed, and in the hands of solid journals is generally accompanied 
variously known as babbitt, white, anti- competent men the results if not perfect by much burning of fingers and presum 
friction, composition metal. This job are fairly satisfactory ably cooling (?) language There are 
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F1G,. 3 Section on Line X-Z Fig. 2 





\ND THE FINTURE 


\ Messy any amount of mandrel dodges used on 


this class of work, the majority of which 


Jos 


is done in the maj of shops in what 


rity 


may be termed make-shift way, and it 


\s a rule, too, 





is a job that generally gets put into the 
hands of men who have sufficient knowl- 
edge of what is needed to accurately set 
the several shafts to true alinement with 


each other and the machine to which they 


the pouring of such bear 
ings is done in the nastiest possible man 
ner, with red lead, putty, clay, alabaster, 


etc., placed to keep the metal from run 


ning loose; and these ingredients often 


doubtless are familiar to most shop men; 
so that little need be said about them, ex- 
cept that are generally faddy and 
quite apt to stick just when they should 


they 


be easy 
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BaBBITTING JiGs SHOULD BE Usep 
All this messing and muddling is easily 
avoidable, and the majority of such jobs 
f machinery handled 


for new should be 
fixture or 


jig whereby an un- 
lad may do 
finish, with 


with a 
skilled laborer or apprentic« 
the whole thing from start to 
no need of setting and alining, or follow 
ing any of the kinks usually necessary; 
and when done the job will be practically 
perfect, thus leaving the skilled man free 
to do work more worthy of his knowl 
edge and skill than pouring metal out of 
a ladle into a hole 

As an 
for running 


illustration of the use of a jig 
white-metal bearings, the ac 
companying sketches and following de 
an actual job, jig, and pro 


cedure may prove of interest as they will 


scription of 


possibly indicate how very similar ar 


rangements can be made in connection 


with many machines in daily course of 


‘onstruction, and any amount of time and 


expense in workshops saved 


[HE MACHINE AND THE JIG 


Fig. 1 is a plan of one end of the ma 
hine with the jig in place; Fig. 2 is a 
longitudinal section of the end of the ma 
chine, the jig being shown here in dotted 
lines; Fig. 3 is a vertical section through 
X-Z 
f a collapsible bush, and Fig. 5 is an 


Fig. 2. Fig. 4 is an enlarged view 


enlarged view of the journal box poured 


with white metal 


The two bearings 4 4 were for a fixed 


shaft on the machine, which, while fitting 


at each end in bored holes, did not re 


volve. The five bearings B B were all 2% 
inches diameter and all] in one line, and 
were made to carry a shaft revolving at 
about 350 turns minute, 


per transmitting 


motion to gears carried below in the bear 


ings CC, which were 4 inches diameter 
ind about 12 inches in length, the gears 
making 60 turns per minute. The shaft 


carried in the five bearings F# received its 
power from a peculiar differential set of 
driving pulleys and gearing running upon 
the shaft carried by the bearmgs A A, at 
about 600 turns per minute and absorbing 
here five indicated horse-power. D and E 
were upper and lower planed ways upon 
the machine frames, and it was absolutely 
necessary not that all the shafts 
should be parallel to each other, but also 
that should be 
both ways with D and I 


only 


they exactly 90 degrees 


FORMER DIFFICULTIES 


For simplicity it lecided to utilize 
white-metal 
ind at the commencement the old putty- 


puddle, mud-fire style of running up was 


Was 


bearings for this machine, 


resorted to, causing much waste of time 


® 


¢3 
and temper, and a very poor job. As 
rule, the five bearings in line gave no end 
of trouble in scraping to a running fit, and 
was found that the white metal 
loose in the cored holes in the 
brackets, often necessitating 


later it 
became 
frames and 
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repouring of the bearings, which 
meant 
say nothing of tl 


thereby. The us¢ 


again, 


much loss of time and temper, to 


1@ expense involved 


rs of the machines were 


dissatisfied, and the machines themselves 


showed their protest by yecasionally 


smashing the train of gearing, and in 


other ways at most inconvenient mo 
ments; and it was thought that it would 
be necessary to revert to some form 
of separate bearings bolted to the ma 
chin 


ALTERATIONS CONSIDERED 


Now this not only meant serious alter- 


ation to existing and expensive cast-iron 


patterns for the sides of the machine, 


which weighed a ton each, but it had been 
proved by that sep 


previous experience 


arately fixed bearings, even when planed 


and juggled in, on a similar machine were 


broke loose, 


and costly job 


nuisance and and it would 


have meant a very special 
» avoid this; and as the run-up bearings 


when they did happen to be just right, by 


some stroke of luck, or extra care, or 
ther unknown quantity, had proved ex- 
sctly what was needed to make the ma- 
chine work well and easily, it was de 
cided to think again and try to overcome 
the several troubles that occurred. The 
engineer who had designed the machine 


was asked to get over the difficulty, which 


1 


he did in the following manner 


The models, by the way, were as near 
ly perfect as careful workmanship could 
make them; the machining of the various 
was also done in such a manner 
an impossibility to 
surfaces D 
frame- 


Che 
A being 


hat it was practically 


get any cross wind into the 


and E in 
work 


anv direction, when the 


was securely bolted wether 


holes for the fixed shaft in A 


bored from the planed surface of the one 
! under a radial-arm 


side before bolting Ip 


boring machine, were also at right angles 
to it 


CONSTRUCTION OF THE J1G 

Ihe frame jig F was designed and ma 
that it took a bearing on top 
the planed edges of D D 
were arranged at the 


chined so 
and between 
Set screws G G 
lower part of the jig to swing into posi 
tio, and just take a bearing on EF E asa 
support only, these being lightly set down 
with finger and thumb till they touched 


the surfaces, after the jig had been firmly 


‘lamped to the upper planed surfaces at 


D D. From the jig body arms were car- 
ried out, these being cast in place, each 
arm having bosses to coincide with the 


} 


hearing boxes to be run with white metal 


These arms carried bosses aa, bbbb, and 
cc. The 
lapped a sliding fit for the fixed shaft se- 
cured in A A, and shaft when slid 
into place through its bosses gave a defin- 
ite position for the whole jig, which being 
held thereby and between the 
planed surfaces D D could not possibly be 


bosses a a, were bored and 


this 


and on 


S| 
~orrectiv 


set anyway except 


st 
uw" 
“~ 





AccuRACY ASSURED 


Che other holes in the jig bosses were 
likewise bored and lapped a sliding fit fo 


being bored and lapped 
I 


the jig shafts, all 
at one setting from the seats planed to 
m the frame surfaces D D, to rendet 


the truth of 


rest 
certain all the jig holes \ 
complete train of gearing was made from 
were bored to 


and run 


the gear models, and these 


accurately fit the jig shafts 
hand thereon, thereby making 


and 


round by 


sure that the centers were correct, 


+} + ’ ~ 
these gears were put aside for use in 


making other jigs in the event of the orig 
nal one being broken. As has been said, 
all holes were lead lapped in the jig to a 
a necessity in such apparatus it 


The jig shafts 


sliding fit, 
quick work is to be done 


made of hard-rolled steel, 


H and I] were 
and turned roughly within 1/32 of fin 
ished size The cotter holes, shown in 


were then marked off, drilled and 
in the shafts, and the latter were 
in the lathe, straightened and 


Fig. 5, 
slotted 
then put 
turned nearly to finished size, after which 
ground on dead centers and 


they were 


+ 


to slide 


bosses, the 


polished so as nicely in their 


diameter of 
2 3/16 


holes in the jig 


the shaft for bosses being 


inches 


He MANDREL SHELLS 


lo fit over the shaft H, six steel shells, 
Fig. 4, were bored and lapped to an easy 
push fit, each being cut to the exact length 
of the 
used as a mandrel in pourng the metal. 


journal box for which it was to be 


These six shells were then rough turned 
after 
planed 


on a mandref, which from five of 


them were out wedge-shaped 


strips undercut or dovetailed as shown in 
the detail hese strips were cut out 
with the shells fixed on a slotted mandrel, 
to secure a clean finished cut, the mandrel 
being held in a center fixture and set 
over each way to a stop, so that the open 
ings cut all alike 
held up at each side with V-blocks to avoid 
tool took its last 


cuts through the wall of metal. Then from 


were The shells were 


outward spring as the 
the sixth shell were cut six strips of ex- 
actly the same shape and size as the open 
ings in the other five, and the edges of 
the openings in the shells of the strips 
were then carefully scraped off and each 
shell in turn placed on a mandrel, and 
one of the strips secured in place with 
very soft brazing material 


FINISHING THE SHELLS 


Che shells 


within a 
fraction of the finished size, the ends of 


were then turned 
the wedges trimmed flush, and the shells 
then finished on dead centers in the grind- 
When fin- 


ished, they were 0.020 inch larger than the 


ing machine and by lapping. 


shafts that were to run in the bearings, 
this extra size allowing for contraction of 
the white metal in cooling and for a run- 
ning fit for the shaft. The 
then placed in a gas-heated muffle, being 
well plugged with clay and heated outside 


shells were 
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wn 


until the brazing ran and the wedge strips 
fell When cleaned they were ready 
for use. These were the collapsible man- 
drels for running the B bearings shown 
in Fig. 3. Those for the bearings CC 
were constructed differently, owing to the 
they 
and 


out. 


special 45-degree resisting shoulders ; 
hard 
wedge had 
attached by 


were of cast iron, and close, 


the 
outside 


strips removable heads 


means of screws. 
man- 


used 


preparation of these 


for those 


general 
similar to that 


The 
drels 


for the bearings B B. 


was 


ENp CoLLARS AND RINGS 

lo make white-metal bushings a suc- 
cess and prevent them from getting loose, 
it is necessary to form collars of the metal 
at each end of the journal box, always 
supposing them not to be tinned, which is 
For this 
hollow-ring collars were made to fit each 


no end of a nuisance purpose 


end of and between 
their faced edges and the casting an as- 
When the bear- 


ing was ready for pouring, it was as shown 


the bearing to be, 
bestos ring was placed. 


in the section Fig 5, K being the collars 
and L the asbestos rings 


SETTING THE APPARATUS 


lo use this rig the jig / was placed in 
position, and, as has been said, it was im- 
possible to locate it wrongly; the shaft H 
one end, and, each in its 


was put in at 


proper turn, the collapsible mandrels or 
shells, 


rings 


and asbestos-packing 
the 


collar rings, 


wedge strips for 
2 


were put on; 


the mandrels were carefully pushed home 
to exact position and each complete set, 
consisting of collapsible mandrel, two 
rings and packing, was wedged up tightly 
through the slotted 


by means of cotters 


jig bar, a hide-faced hammer being used 
The same course was 
taken with shaft / for bearings CC. The 


tackle occupied 


to prevent damage 


whole job of placing the 


but a few minutes, during which time the 


metal had been melting in a bunsen gas 


stove. The pouring in of the metal took 


but from five to ten minutes, being done 


from two sides at once. 


REMOVING THE SHAFTS AND SHELLS 


\s soon as the metal was set the cotters 
were removed, the steel jig shaft drawn 


out by hand before it had time to heat 
up, the conical strips were knocked out 
with a bronze drift, and the col- 
lapsible shells similarly removed; they 
didn’t stick, as they shrunk slightly in- 
ward ‘he lower mandrels were treated 
similarly, and the job was done. When 
cool it was as nearly perfect as mechani- 


cal ingenuity could make it. The work- 
ing shafts slid through the five bearings 
in a line, with never a touch of file or 
scraper, and when put under test and run 
to double their working speed never even 


warmed up 


[HE TiMe REQUIRED 


It should be stated that the cored holes 
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to receive the white metal were, previous 
to putting the whole rig in place, warmed 
up till they stopped sweating. The job, 
including warming up, putting the jig in 
place and all preparation, running in of 
metal and removing the tackle, leaving 
the job finished, took about % of an hour, 
the warming up taking the most. time. 
This had to be done carefully, the ap- 


paratus consisting of bunsen blow pipes 


with a %-inch opening, operated by 
two lads The jig was lifted in and 
out by a light, overhead crane, and 
when out of use was hung up out of 


harm’s way on a column. 


A COMPARISON OF METHODS 


The cost was figured up as_ follows: 
Had the machine been fitted with special 
ly designed plummer block type of bear 
ings, these would have had to be planed, 
bored, drilled, bolted and fitted, and fur 
nished with metal liners, and each would 
have had at least four bolts or studs with 
nuts, and when in place would have to be 
scraped and fooled with; 
had the holes been cored in solid frames 
driven in, 


humored and 
afterward 
latter 
but the 
caused distortion and no end 
the 


ind loose bushes 


not only would the have to be 


bored and_ turned, driving in 


would have 
of trouble; and to bore side frame 
the 


alinement, it 


holes, or whole together to get good 


would have been necessary 


to have a floor boring machine capable of 
dealing with the and 
brackets bolted together, which measured 


feet 6 inches 


whole frame 


12 feet x 8 feet x 3 


A DirFicu_t Jos AvorpEep 
Such a job would not go comfortably 
on a light make-shift tool—to say nothing 


tons to 


of handling three and fro and 


what about 


a shaft mak- 


around—and when done, 


those five holes in a line for 
ing 350 revolutions per minute? 
We all what it Is 


three 


enough 
bored 


know well 


to get holes accurately in 


alinement, let alone five; and they always 
require some touching up, a scrape here 
and a scrap there, just to give the skilled 


a chance, whose privilege it is to 


man 
curse the draftsman a little for putting 
those three holes in line. Working out 


the cost like this and adding interest on 
the big and 
considering its found 
that the rig described for running bear 
ings of white metal would itself cost but 
little more than the boring and fitting on 
half 
alone. 


boring machine necessary, 


first cost, it was 


a dozen machines for these bearings 


HiGHLY SATISFACTORY RESULTS 

The adoption of the jig was fully justi 
obtained by its 
ran 


fied by the results use, 
for some of these 


years on a 60-hour week with no percep 


machines for 10 
tible wear, and may possibly be running 
now. the machines 
were so impressed with the capabilities of 
this rig that they bought a complete out- 


The purchasers of 
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fit in case of needful repairs; but it cer- 
tainly had not been put to use within the 
period named, the necessity not having 
arisen. 


Tue Wuite Meta USED 


The only trouble—and there is no 
avoiding trouble in anything in this world 
worth having—that occurred in connec- 
tion with this job was in obtaining a com- 
position white metal, which at that time 
could be guaranteed to give exactly the 
from different consign- 
variable, 


same__ results» 
ments; the composition 
which meant different contractions. Prac- 
tically every metal that could be pur- 
chased was given a trial, and only one— 
the original magnolia brand—fulfilled the 
conditions, and this had the additional 
and very much to be desired quality of 
melting at a low heat and having no scum 
or dross, every particle being usable. It 
then, but 


Was 


was confoundedly expensive 
gave no failures in pouring, and the bear- 
ings never heated even under the great 
strain to which they were subjected when 
the machine was running. There is no 
doubt but that much of the success in the 
job was due to the unvarying quality of 
the metal Anyone who will give 
this system of running white-metal bear- 
jigs a trial will be 


results obtained; it is 


used 


ings with similar 
gratified with the 
necessary, of course, to watch the amount 
of contraction that the particular brand of 
metal used may have, and then allow suf- 
ficient to meet this on the mandrel shells. 


CARE OF THE JIG 

Needless to say, perhaps, the whole rig, 
of whatever form, must be finished with 
care and all surfaces be perfectly smooth. 
Care with the jig and accessories in use 
and while handling must be exercised, for 
if knocked keys for 
hammers and flung down like so much old 
junk in any corner, and piled over with 
scrap and castings, the shafts will soon 
be sprung and the whole rig generally go 
referred to these 


about with screw 


on strike. In the case 
things were looked to, and the shafts kept 
true all the time; and it was never neces- 
sary to renew them, although used many 
dozens of time. 


Russia 





El Imparcial, of Mexico City, states 


that a syndicate has been formed to con- 


struct a railway between Mexico and 
3elize, Honduras, passing through the 
States of Yucatan, Campeche, Tabasco 
and Vera Cruz, at a cost of $60,000,000 


> 


silver ($30,000,000 gold). 





Consul M. J. Hendrick reports that the 


Belleville Portland Cement C 
(Limited), of Belleville, Ontario, Canada, 
which now has a capacity of 900 barrels 


ympany 


will increase its capacity this sum 
mer to 2000 barrels per 
now in the market for the purchase of 


machinery and structural steel. 


daily, 


day, and is 
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The Pressure on Tools When Cutting Steel 


Important Experiments Giving Practical Data for the Design of 
Machine Tools of All Classes Using Single-pointed Tools 





B Y 


The following are the general conclu 
sions arrived at on this subject: 

(A) 
the tool in cutting steel of the different 
qualities experimented upon by us varies 
between the limit of 92 (2000 
pounds) per square inch of sectional area 
of the chip, and the high limit of 168 tons 
(2000 pounds) 


The total pressure of the chip on 


low tons 


per square inch sectional 
area of the chip 


(B) 


the 


In cutting the same piece of steel, 
pressure of the chip on the tool per 
square inch of sectional area of the chip 
slightly greater as the chip 
thinner, the 
same whether the cut is deep or shallow 


grows very 


becomes and is practically 
See the accompanying table, from which are 
taken the following typical cases illustrat 
ing the relative pressures of a thin feed 
on the one hand and a coarse feed on the 


other 
Depth of cut 3/16 inch X feed 0.0156 
inch lotal pressure per square inch sec 


Depth of cut 
Total 


tional area of chip, 295,000 


3/16 inch feed 0.125 inch: pres 


inch 


sure per square sectional area of chip 
257,000 


(C) 


pressed is that in cutting the same piece of 


Che same fact mathematically ex 


steel, the pressure of the chip on the tool 


per square inch of sectional area of the 


chip grows greater as the thickness of the 
chip grows less in proportion to (thick 
or # 


The pressure of the chip is in direct pro- 


ness of the feed) 


portion to the depth of the cut 
(D) 


in common use, the pressure of the chip 


Within the limits of cutting speed 


upon the tool is the same whether fast or 
slow cutting speeds are used 
(E) 


tool depends but little upon the hardness 


The pressure of the chip upon the 
or softness of the steel being cut, but in 


creases as the quality of the steel grows 


finer. In other words, high grades of 
steel, whether soft or hard, give greater 
pressures on the tool than are given by 


inferior qualities of steel 
(F) The pressure of the chip on the 
of 


tensile 


tool per square inch of sectional 


the chip depends both upon 


area 
the 


strength of the steel and its percentage of 


stretch, and increases both as the tensile 


strength and stretch increase; although a 
higher tensile strength has more effect 


than a large percentage of stretch in in- 


creasing the pressure 
address 


of Me 
Cutting 


from. the 
the American 
Engineers on 


*Extract 
before 
chanical 
Metals 


presidential 
Society 
the Art of 


FRED 


W. 


PRESSURE OF CHIP ON TOOL THE SAME 


WHETHER Fast or SLow CUTTING 


Speeps Are UseEpD 
In the accompanying table, will be noted 
two sets of pressure experiments made 


upon steel of the same quality and with 
tools of the same shape, one set with cut 
ting speeds of 30 feet per minute and an 
cther 
per minute 
ponding figures in these 
periments 
and 2, in which the same data are shown 


set with cutting speeds of 60 feet 
An inspection of the corres 
of ex 


two sets 


and an examination of Figs. 1 


graphically, will indicate that, in general, 
doubling the cutting speed has no appre 


ciable effect upon the pressure on the 
tool 

Chis is in substantial agreement with 
the results obtained in the Manchester ex 


Dr. Nicolson, in 
dynamometer experiments, made with the 


periments. one set of 


same tool and the same piece of steel, ob 


tained increasingly lower pressures on the 


tool for increases in the cutting speed 
Owing to the voluminous nature of this 

paper, we shall not treat of the important 

subject of drilling or boring metals. W 


‘ 5 > | + 
would, however, refer to a very elaborate 


and careful series 


xperiments by M 
Codron, published in 


“Bulletin de La Si 
[ L’ Industrie 


bably the most 


ciété D’ Encouragement pour 
Nationale, 
orate 
} 


1903,” pt 
drilling, 


yet been 


series of experiments on 


ring and trepanning that hav 


published. M,. Codron’s experiments cover 


the pressures required to it not only 
steels of various hardnesses, but also cast 
iron, bronze and other metals, and are 
made on almost all points with the thor 
oughness characterizing the work of all of 


yur best modern French scientists 


Power ReEouirRED To Feep THE Toor 
By far the most important conclusion 
irrived at by us in the field of “Pressure 


of the Chip on the 7 


ng designed in lathes, boring mills, « 


for feeding the tool should be sufficiently 


t nose of the tool a 


strong to deliver a 


feeding pressure equal to the entire driv- 
ing pressure of the chip upon the lip sur 
face of the tool This fa was devel ype ] 
by us in an experiment made in the year 
1883 in the works of the Midvale Stee! 
Company, and had such an importan 
bearing upon the cost of turning out the 
product in the machine shop of thos 
works that the results of this one simple 


investigation more than paid for all the 


joan 


1e entire of cutting 


T 
experiments in tl 


undertaken in the Midvale Stee! 


metals 


Works 


chased 
forwar¢ 
signed 


TAYLOR 


All of the lathes, boring mills, etc., pur 
by this company from that tame 
1 were fitted with feed gearing d 
with power equal to the driving 
of the machine, and in this way the 


power 


many st 


yppages and delays so ¢ 


ymmmon in 


to broken 


the average machine shop, due 
feed gearing, w ivoided. What is of 
even much greater importance, a lack of 
strength in the feed gearing never was 
accept 1 as x s | I part of iny 
macl st for t taking the maximum 
sn 
APPARATUS 1} DETERMININ HE POWER 
Rt RED TO Freep a Toot 
Th t \\ ra very simpie ipparatus 
was used in 13883 1n our experiments upon 
the powe 1 t tool In 
Fig. 6 will b w of the vertical 
slide f Will iS rs & ¢ 84-inch 
1 im ] v l ] [ p mn the 
p suria I il i iw den 
e\ was il p knife edge, 
t sn I eve ving held 
dow ) ed with an I-bol 
ind at th J I € : re p 
ta W ) | which weigh 
wi juired line 
f W 5 i i s] 1 
w n 1 
T¢ 1 v \ ; wa h WW 
wa ; ew, 
nd S t ) ght wh 
p eaing wa perio med 
W 2 gears | weigh*s 
wert ided f wooden 
lever l feeding w l Vy means 
vf the ley by gular feed 
mech 5 ) this 
transt ! L ) was de 
term 1 g when the washer just 
becam lis was found to be lite 
ns lica f t pow re 
q 1 . 1 
r} xD r 1 Ipo 
cf l i I wh C was 
ab 1 0.5 ) langanesé 
068 1 ¢ strengt! 124,000 
pour 1s t ip f 
- 
lool \ 1! v \ ying tron 
a straight g g ingles t th 
dire Standart 
round-nosed w : W i 
de p vary TT + Ty rf “h + 
inc] 1 the t kness of t feed va 
ing f 0.0243 inch to 0.0774 inch. The 
p! juir 1 t feed a quare-no ed 
t was somewhat lighter than that re 
quired to feed our standard round-nosed 
tool, and under average conditions as {3 
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fortunately, however, Dr. Nicolson’s ex- 


periments were not extended to a scan 
dalously dull tool, and for that reason 
readers of his paper must be warned 


against the adoption in tool design of the 
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making a variety of possible euts on short straighten and reharden until it comes 
work. A piece of round stock F is milled true enough to use; which it generally 
open at the top, leaving enough of the does at one or two trials. If it is intended 
circle about the center hole to allow the to grind the arbor true, the center can be 
work to be secured with a set screw from found by steadying the end, while run 


hed piece of wood held in 





























figures on feeding (or “traversing” underneath ning, by a notched 
the hand while the emery wheel touches 
the point 
| a oe d 
or getting the center, as indicated in 
= Segtinangiogl 
vA Fig. 3, where the arbor runs out at the 
N Fit point as shown by the dotted lines at G, 
\ | a collar 7 is put centrally in the steady 
\ rest /, the hole in the collar to be large 
\ / enough to clear the arbor. Then, while 
\ 4 ~ the arbor stands at rest, float solder, as at 
\ : K, against it and the collar H by means of 
1 ah very hot soldering copper. Hold th: 
4 ’ ’ 
\ itter against this collar so as not to move 
/ . the arbor Chen turn off the point of G 
\ c as seen, to run in the female center. By 
\7) \ \ : using a diamond-point tool of, say, Styrian 
\ \ - | steel with temper omitted, and point fine 
b) » ‘ A 
; } . | in shape, the work can be easily and very 
—) Ww TS — . ° i 
J smoothly turned. Afterward it is stoned 
FIG. 6. APPARATUS USED IN EXPERIMENTS FOR MEASURING THE PRESSURE REQUIRED or filed and lapped 
TO FEED A TOOI 
\ Revrevine Bevice 
pressure obtained by him. We do not, ot MAKING A SLENDER ARBOR Fig. 4 shows a way of backing off end 
course, state that the data in Dr. Nic Fig. 3 partially explains one method of tools or cutters of different shapx This 
olson’s paper were not of great scientifi making a long, slender, spring-tempered works well wl the diameter of the cut 
interest, but merely that for the one per arbor. Suppose it is required to make an ting circle is not teo small. In this illus 
haps most important purpose for which arbor 2x% inches extending from any tration just a plain tool 1s shown without 
the experiments were undertaken his data kind of a shank. Leave about 1/32 for fancy outlines. is a counterbore used for 
should be disregarded turning true when tempered A good forming the shape in tool M and also for 
\emmermnameae a temper for steel th Ww “ut readily and backing it off The latter has a hollow 
Shop Tools and Methods 
Sr 
By F. J. Le Carp - I 
/ 
Along the line of bench-lathe work and : f c 
appliances, Fig. 1 represents a device that 
is considered indispensable in the shop - ww —— 
: cael sae a H K 
where I work at present ‘c) » 
It is intended to force a stream of oil 4 
through the running-lathe spindle and \ 
chuck, to wash back from a drill or other Section to Larger scale 
tool the chips which otherwise enter the A Lf FI 
slots in a spring chuck and make endless 
trouble. In the shop referred to, as m 
; N nN 
many others, oil is supplied to all the ma : Z , ; = 
- 1 __ op] 
“e ; —————_/ . 
chines requiring it by means of a tank jo dete c 
‘ - ° L eed a 
and pump, with carrying pipes, etc. 4 is Z 7 M FI 
a piece of ordinary gas pipe with connec end 
tion as shown, the arrow indicating the ar 
; 5 : ‘iy 
direction of the oil flow. B is a cham \ ‘ ‘ 
bered joint in which the tube C runs : ee Ett VIL SASPSIL LE Hite 
; . 4 ) 
freely, it having some movement endways S> < - | 
. . \s', 
to admit loosening the chuck draw in Ss 
, . ‘ IG, 
spindle. There are four inlets for the oi 
at D, and a plug at E closes the outer end fe) \ 
: ra , : _ 
of the tube. The tube C ts a holding fit pees aT | 
rr adi 
. . I { ui 
in the draw in spindle and turns with oY) : t t F Te 
it while B is stationary; but very little o1! OO FIG.2 2 
escapes into the drip pan. The pressure 
2 HOP TOOLS AND METHOI 
of the oil can be regulated by the cock on 
the feed pipe. The oil not only removes - : 
‘ Will not spring, or rather set, 18 a color Shan tw pposit vels. or car 
the chips, but pushes the work out when i posite bevels, cam 
past a sky blue, nearing a brick tint suriaces, are filed on the end to work over 


the chuck is loosened 
A S.iottinc CHUCK 


> 


is a cheap tool or chuck for 


Fig 
ing pieces, as shown, for slotting t 


hem o 


ii 


But first, before tempering, see how the pi passing through the guide rod 
much it has been distorted by hardening O [his rod is held securely in the tail- 
It may run out 1/16 of an inch; then heat stock spindle lool L is held stationary 
it red again and let it cool slowly. Then’ im its chuck and tool M. to be operated 








an 
ws 


upon, is held by a dog or drill holder and 
turned by hand over L while being fed up 


by the tail spindle, until the lips are 


backed off to the cutting edges 


EJECTOR FOR THE SPRING 


COLLET 


\ STOP AND 


Fig. 5 shows how the work P in a spring 
chuck is held in a positive position by the 
out when the 


the 


stop Q and then thrown 
chuck is 


spring R 


loosened, by means of 


The Professional Educator and 
the Trade School 


By ENTROPY 
Mr. Drew certainly gives the views 
which I have expressed of trade schools 
all the which any man can ask 
in his article at page 382. More. than that 
he opens up another line of thought that 
must be of interest to many of your read- 
ers; that is, r@¥arding qualifications for 


teaching and chances for paying jobs in 


support 


that line. The importance of the mixing 
in of practical men along with profes- 
sional educators is something which all 
your read will probably admit. The 
way in which it can be done is not so 
easily settled. There are, as Mr. Drew 


says, few men who know the theory and 


trade well enough to 
teach it, tolerable 


have the ability to exert a good influence 


practice of their 


who use English and 


in a school. These men are few, but the 
few are undoubtedly in the ranks of your 
readers, and to those few I wish to say 
that 


so hopeless as Mr. Drew paints it. 


the case does not seem to me to be 


Case Is Not Hopetess 


| believe that I have one time or an 
other admitted that I once taught school 
| have not claimed, however, to have been 
any ornament to the profession; but 
nevertheless some of the things which | 
picked up serve to give me a greater re 
professional 


spect for the abilities of 


educators as a class. There are no doubt 
a great many of them who may make fool 
remarks when they are visiting machine 
shops, but the only reason why they make 
breaks than 


visit shops more freely 


more practical men is_ be 


cause they than 


practical men visit schools. Their pro 


fession is a distinct one, just as a doctor's 
Che differerice is this, that 
whole is be 


or a lawyer's. 
the educational system as a 
coming more and more closely allied with 
in that 
for the 


he active work of the world and 


change it 1s becoming necessary 


professional educator to know something 
The point now 
that 


the latter-day educator should be a pro 


of the ways of the world 
is as to whether it is most desirable 


fessional educator who has learned to do 


something useful, or a mechanic or en- 


gineer who has learned to teach 
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[HE PROFESSOR IN THE SHOP 
Since the professional educator refuses 
to be taught useful things at present, the 
only hope is that the teaching forces may 
be recruited from the ranks of engineers 
who are willing to learn to teach. Sup- 
pose that some college profess wr should 
come to your shop and say that he would 
like to be your that he had 
taught a hundred boys and he would like 
to take men and 
take the salary that you have been in the 
habit of for that work. Would 
you put him on the job? Not a bit of it 
You might tell him that you would put 
him on scratching castings or something 
of that sort, if he could show you 
that he was capable you would be more 
Now the pro- 
fessional educators do than that; 
they offer, according to Mr. Drew, $800 to 
$1500 a year to men whom they expect to 
be absolutely green at the teaching busi 
ness, in the hopes that they may pick it up 


foreman, 


charge of a hundred 


paying 


and 


than glad to advance him. 


er 
petter 


shortly and be worth something. 


WHat Orrers THE MECHANK 


TEACHING 


Suppose one of your readers who has 
the qualifications which Mr. 
for decides to take a chance on the teach- 


Drew calls 


ing business, what can he expect? He 
may expect anywhere from $800 to $1509 
per year to start with, for which he must 
give usually an average of 6 to 8 hours 


per day for about 30 to 36 weeks in the 


year; in some places this may run to 40 
does not mean more 
time demanded in 


[he rest of the time is free 


But in case it 
half the 


mercial life 


any 
than com 
to use to earn money at any profession 
As he grows in exper 
begins to get his 
that he 


that he may wish 


ience in teaching and 


knowledge into such form can 


transmit it to others, his salary grows and 
his hours of teaching decrease. He may 
expect as a professor to draw from $2000 
to $2500 per year and actually to teach 
about 10 to 16 hours per week 

If he 


the same lines that he is teaching, then 


is doing professional work along 


he may find that one helps the other, and 
becomes almost a 


work keeps 


supplied with new points, problems and 


that his teaching pas- 


time; his professional him 


data for his classes. If he becomes the 
head of a department he may draw from 
$2500 up to and past $4000 or $5000 per 
vear, but with correspondingly less op 


work A 


men holding 


portunity to care for outside 
good proportion of the 
ions today are 


posit not men of any greater 


capability than thousands of men who can 


make only equal salaries for all the year 
round work 
Not Att Pastiot 
So much for money; how about the 
work ? [o say that teaching a subject 
may become a mere pastime is true; but 


unless the teacher is actively interested in 
and has 


the subject and is a master of it, 
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a personality that makes him a master of 
his pupils, it will not be true. There is a 
very decided nervous strain in standing 
up before a class of boys of 18 to 24 years 
of age, expecting at any minute a ques- 
tion that will prove a poser or some 
breach of discipline that will make you 
wish you had a six-shooter handy, and a 
suspension of all law for about a minute 
Unless you feel sure that you know what 
you are talking about and you feel that 
your personality is such as will quiet a 
mob with a look, stay out of teaching. 

Too often a practical man takes up 
teaching with all fervor, and the desire to 
teach things the “way they are done.” But 
when he comes to look over his stock of 
knowledge he finds that it is a hodge- 
podge of useful information in one little, 
narrow branch of the profession. He has 
an idea of the fundamental principles on 
which his work has been based, but those 
principles have been covered up so long 
in a mass of detail that they appear hazy 
and unimportant. Too often this man 
does one of two things in this predica- 
ment: He may make his instruction a de- 
tail of his own practical experience, teach- 
ing his students just what would be of 
use to them if they followed his track, but 
what is useless to them in any other line; 
or he may get discouraged, pick up a text- 
book, and follow that as a line of least 
resistance, forgetting ultimately that there 
are any practical uses of the principles 
there laid down, and looking on them as 
only nicely conceived mathematical prob- 
lems. Either of these two courses is fatal 
to both teacher and student. 

The only safe course for the 
fledged teacher is to rely on fundamental 
principles, which he may find stated in 
any text-book, and from these to lead on 
to practical use of those principles, taking 
his problems from the surroundings of 
his pupils or such of his past experience 


newly 


as they may understand. 





The growth in the 
United States during 1906 is indicated by 
the following figures, which relate only 
to the Bell telephone companies. On De- 
cember 31 last there were 7,107,835 instru- 
ments in use, 1,436,236 miles of toll line, 
2,385,742 miles of underground wire, 11,- 
373 miles of submarine wire, and an ag- 
gregate of 6,080,282 miles of wire devoted 
to telephone service. The num- 
ber 2,715,367, and the employees 90,000 
Within six years there has therefore been 
total 


an increase of 239 per cent 


great teleph ye 


Stations 


an increase of 349 per cent. in the 
wire mileage, 
in the number of stations, and an increase 
of 171 


pl »y ees 


per cent. in the number of em- 


The Engmee 





Iron and steel manufactures exported in 
the calendar year 1906 aggregated 172% 
million dollars in value, against 143 mil- 
lions in 1905, 128% millions in 1904, and 
1903, thus in- 
creased 75 per cent in three years 


99 millions in having 
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The Air Furnace in Gray-iron Founding 


Showing Its Advantages Where It Is Desirable to Obtain Uniform 
Mixtures for Any Work and Giving Details of a Successful Furnace 


B Y H UGH DOLN AR 








The Ferro Machine and Foundry Com 
Cleveland, O., U. S. A., produces 


principally either small gas engines com 


pany, 


plete, small gas-engine parts wholly or 
partly finished and gray-iron castings, 
largely small gas-engine cylinders for 


automobile builders 
few American gray-iron foundries which 


It is among the very 


employ the air furnace, mainly, for melt 
ing. Mr. Blunt, the superintendent, pre- 
fers the draft 
and primary charging only, to the cupola, 


air furnace, with natural 


with continued charging and the air blast, 
the 


the ec 


ce? tainty of 


msti 


because of 








{ 
: 

> 

L = FIG > 

FRENCH AN ‘ 


the melted metal and thi 


formity of the temperature of the m 


tution of 


} 
I 


delivered by the air furnace to tl 


With the 


1 iadies 


air furnace the charge of 


pig and scrap to be melted is first placed 
on the furnace hearth, which may b 
nearly flat, slightly inclined m al! direc 


tions, however, to the 


tapping hole, so 
that the hearth can be 


comple te 
of molten metal 
Ark FURN 


DIFFEREN i ACES 


In the diagrams given herewith various 


forms of air-furnace hearths are shown, 


and some fiat; 


some in trough form, 


are inclined in all 


shown as flat 








to the tapping hole, placed about 2 inches 


below the high edges of the hearth 

[he melting equipment of the Ferro 
foundry consists of one new “Westing- 
house” air furnace, 15 tons capacity for 


motor-car cylinder castings, or 20 tons 


capacity for bed plates or heavy castings ; 


one air furnace, criginally 5 tons capa 
IO tons 


city, now being changed to capa- 


nite! ils is na ‘ t 1 
metal running down and being tapped into 
the ladles as the pouring proceeds he 
melted metal varies in constitution cor 

tinually, because the more easily melted 
metal is melted first and is therefore the 
first iron to come down and go into the 
first ladles filled, and because the differ 


ent chargings mto the cupola vary in con 
stitution 
With the air furnace the metal 





on the hearth 1s ubrected the heat of 

the f ntil the whole charg nelted 

na where it 
© 

















city; one cupola, 60 inches diameter of 
inside lining, and three crucible furnaces 
taking 180-pound pots for brass or iron 
melting—natural draft for brass, draft 
forced with air hose for iron melting 
‘ B 
f; 
F 
| 
jj ~ 
B 
F 
ITTSBURG, CAMEL’S \ Wi NGH 
[he Ferro practice 1s t pour cylinders 
trom the air-furnace iron, general job 
bing work from the cupola, and special 
jobs, calling for pe iar mixtures, from 
the pots 
With the air furs of the metal 
to be melted at one heat is charged on the 
hearth, and the « rging door is_ thet 
closed. no more tron being added during 
e heat 
( POLA ( HARGIN 


Cupola charging is wholly different; 


coal, then 


kindling wood first, then coke or 


metal, and more 


scatt iid 


and then more fuel 


metal charged door at 











\) 
} 
YT” ’ 
(_ 
\ lu 
a 
UY 
bl | 
} \ I \ } 
i} Inspect i irred and 
mixed through t puddimg door by the 
se of puddling f 1 ! green 
hickory wood With t ur furnace the 
fuel is entirely ¢ rated f charge, 
which 1 m the earth, kept vay trom 
thie rrate and t rl ae | i yridge 
wa so that y th tliat yrroducts 
ot he tur ) tl re the 
irge wh i be melt 
Cliere a four distinct for f air 
furnaces Two, the “Westingl ( ind 
the “Ca back,” have flat hearths, in 
clined the tap-hole only enough to in 
sure mplete draming; while the hearths 
rf the ther two torms, the English and 
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French” and the “Pittsburg,” have hearths 
in basin form, the English French 
hearths being much more deeply depressed 
in the middle than the Pittsburg. 

The 


is to keep the velocity of the products of 


and 


‘ 


aim of the air-furnace constructor 


combustion constant, so that all parts of 
the charge on the hearth shall be equally 
subjected to the heat, and so that as much 
of this heat as possible is transferred to 
the charge in the form of useful melting 
effect 


\rRE MADE 
Figs. 1, 2, 3 and 4 are diagrams showing 
the interior forms of the French and Eng- 
lish, the Pittsburg, the camel’s-back and 
the Westinghouse air furnaces, respectively. 
Fig. 5 is from the working drawings of 
the Westinghouse air 


How THEY 


furnace as erected 


Brdceil f 

be af 

T 1 . 

|} - + 1 “'s 
4 oo ’ 

dL d _ | 

SS a e 











In these diagrams F is the 


by Mr. Blunt 


firing door, over the grate, and T is the 


tap hole, always placed at the low point 


of the hearth. 
All air 


furnaces have a grate on which 





fuel 
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them heat on the top of the charge and 
deliver their heat to it as they pass on in 
their way to the flue. The heat and vol- 
ume of the products of combustion in- 
crease and the velocity increases also, of 
necessity, all the way to the flue, and the 
space marked S is very hot. Heat at S 
cannot affect the charge much, as it is too 
far away. This form of air furnace fails 
to do what it is especially intended to do 
and takes more fuel for the same melting 
effect than either of the other air-furnace 
forms shown. 

The camel’s-back a flat hearth and 
increases the passage area from the 
bridge-wall to the hearth, and then dimin- 
ishes the area to the flue. The shape is 
awkward and the camel’s-back uses more 
fuel than the Westinghouse, and is slower 


in action 


uses 
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DETAILS OF 


lhe Pittsburg makes a sudden increase 
in passage area, which is comparatively 
restricted the the 
middle of the hearth, so that the combus- 
tion product’s velocity is high from the 


from bridge-wall to 


bridge 





the natural draft, ac- 


. j } 
cessibl Dy a 


is burned by 
fuel coor, a bridge-wall be- 
tween the grate and the hearth, and a flue 
opening to the chimney, placed low down 
at the end of the hearth chamber farthest 
\ll have charging doors 
through which the charge can be placed 
on the hearth, and puddling doors above 
and tap holes from 
the lowest point of the hearth. 


from the grate 


the charging doors, 


ACTION OF THE GASES 
Referring to Fig. 1, the idea is to force 
the products of combustion downward as 


they come over the bridge-wall and make 


in the 


space 


way 


to the beginning of the abrupt rise 
furnace top: and here, again, the 
S above the flue is very hot and is 
from the charge. 


UNIFORM VELOCITY 


Che Westinghouse form of regular in- 
crease from the bridge-wall to the flue 
gives the nearest approach to uniform 


velocity of the travel of the products of 
combustion from the bridge-wall to the 
flue, works more rapidly and uses less 
fuel than either of the other forms shown. 

Mr. Blunt is familiar with the action of 


the cupola and of each of the forms of 
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air or reverberatory furnace here shown, 
and it is his opinion that a foundry which 
does general job founding, some special- 
mixture founding in small lots, in addi- 
tion to a principal production of some one 
standard article, as in the case of small 
gas-engine cylinders, should have about 
the equipment here described. 


CoMPARATIVE COSTS 


The cupola brings down iron at a less 
fuel cost than any form of air furnace, 
and the air furnace can be mishandled so 
as to waste iron and change the constitu- 
tion of the iron delivered to the ladles by 
burning part of the original charge, the 
same as the cupola can. The cupola has 
the generic fault of mixing portions of 
successive chargings with each other, 
which is impossible with the air furnace, 


“ le ¢ > 
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WESTINGHOUSE I5-TON AIR FURNACE 


because it is charged but once, at the out- 
set of each heat. 

In charging the air furnace, the primary 
draft is always checked by placing the 
! scrap the hearth next to the 
fiue, when melting a charge of less than 
the full capacity of the furnace. 

In summing up Mr. Blunt said that 
good castings could be had by melting 
with the cupola only, provided the melting 
was under sufficiently careful and intelli- 


neavy on 


gent supervision ; but that it was an easier 
matter to obtain a uniform 
product from the air furnace, where the 
whole charge can be melted at once, can 
be thoroughly mixed by puddling, and can 
be poured at any desired uniform tem- 
perature; while for special mixtures of 
exact constitution the pot was the only 
thing for melting the iron. 


and surer 
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Universal Milling Machine ach box; this slot i filled with felt and surface speed feet per minute for 


ters the oil, a recess in the column act vari t tters, at 40, 50 and 
: me ; ing as a reservoir [he provision made _ 60 feet Phe n be doubled for 8o, 100 
Che illustrations show a recently de , : og : 
ne ao for adjusting the spindle bearmgs is clear nd 120 feet, and halved t t 10, 25 
signed milling machine which is one of a_ , ' ; 2 : : 
line of universal miilers built by the R. K. 
LeBlond Machine Tool Company, Cin , 
cinnati, O., this particular tool being des | kf 
ignated by its builders as their No. 3 = 
univers nachine S \ = 7 


SPINDLE CONSTRUCTION AND Drivi wn |, Se i 
Fig. I gives an excellent idea of the ap ‘oa 
° ' | | 
pearance of the miller, which is in genera r | 
design quite similar to the plain milling 
° 
machine included in the same line. The 


lme engravings illustrate various features 





of construction, the first of these, Fig. 2, ™ SS : 
. , * . * — t | en —~ 
showing clearly the spindle and its bear- rl? | 


ings, which are alike in both the universal iS | 








and plain miller designs. As will be —— 
noticed, the front spindle bearing is taper — | 
ing and has a_hardened-steel sleeve —— 


pressed over the front journal This 





runs in a box made of cast iron, while FIG. 2. SHOWING HEAD CONSTRUCTION 

the rear journal, which is straight, runs 

in a bronze box, which is fitted to a taper description range from 20 to 120 feet per minute 1s 
hole in the column. This box is split and The driving cone has three steps, and indicat 


can be drawn into the taper to take up with the double-friction back gears give ARBOR AND SUPPORT 


the wear on the rear journal. The thrust a range of 18 spindle speeds. An en- 
is taken by one hardened steel and one graved speed plate mdicates the various 


‘ : . ven : - : in the spindle nos« Che end of the arbor ts 
babbitt collar. An oil slot is milled in speeds obtained, as well as giving the — Ayaragings 
tapped out to receive a long bolt that passes 


The arbor en by utch milled 


through the spindle, and with this bolt the 

r —o _ . irbor is drawn into the taper seat and 
lso forced out when desired 7 

Lhe overhangi arm, W is made 

from a bar of steel, carries two arbor 


supports, one of which has a taper bronze 
ish for receiving the end of the arbor. 


(he other is bushed to a large diameter 


te ipport the arbor in the middle or 
wherever the cuiter will permit Both 
+] 


hese supports have tour lugs cast on 


them, so that either can be bolted to the 








knee brace The latter is made m one 
piece to insure rigidity For work that 
will permit a short arbor the middle arm 
an be turned up out of the way and the 
nd of the arbor carried by the outer sup 
port and the brac 
FED MECHANISM 
| 

ree’ \ I the 
I d by 
- I yea re y 6 feed 
ré ? ‘ O ? ce 
’ feed 

a } i l 
| | el lepe ind 

vork son 

yw 
T | ver! ly « d d 
teel we , lox ° Che 
; ] ; + ] f 
lid 

L-+ , +? ! 
N i if i 
2 A termediate ir to 
t re i 1 th hatt has 
k d i ] lutch t i an e 
nerat ‘ - 1 
pinion B perates r irge evel 





gear on tl tical telescopic screw for 
FIG. I. UNIVERSAL MILLING MACHINE btaining the vertical feed he cross 
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feed is obtained by engaging the sliding 
clutch gear C with the clutch on the 
cross-feed screw. The levers that operate 
the cross- and vertical-feed clutches are 
located at the front of the knee 

The table feed for this universal milling 
machine is driven through the long sleev« 
gear by the gear revolving on the cross 
feed bearing, through which gear the 
cross-feed screw passes without touching 
The drive is then through the _ vertical 
bevel-gear shaft to the gear that driv 
the table screw in the saddle 

All feeds have permanent stops for 
tripping the feeds at the end of thei: 
movements; the feeding mechanism has 
been so arranged as to allow a series of 
lateral and transverse ribs throughout the 
knee and to eliminate all slots and open 
ings except for the cross-feed nut, and 
this is made of the smallest permissib] 
area and is covered by sliding covers to 
protect the working parts from chips. h 


the plain miller referred to: above, the 


table feed is operated. by direct spur-geat 
drive, the feed being engaged and re 
versed by a single lever. The spur gears 
that engage with the screw-operating gea 


— 


saddle are driven by spiral gearing 


ble is hea ind t rearing 
taken on the outs lovetail bearing, the 
iding surfaces being lubricated by felt 
pads. The working surfaces are wid 


and in the oil pocket at the end of the 
table a bearing has been placed 
ceive the dividing head Chis adds 4! 
surface of 
Che table 


made in this way permits spiral gears, 


S 


inches to the actuag workin 


Go 

s 
| 
I 


the table when using the hea 


cutters, reamers, etc., to be cut mn the 
plain machine with the spiral attachment 
The table-feed screw s made with i 
quick lead and the screw is geared to re 
turn the table 0.8 inch per revolution of 
the return crank The two members of 
the saddle on the universal machine are 
clamped by three bolts in a single T-slo 
close to the outside of the saddle This 
allows the table and saddle to be turned 
completely around 


Dr. C. P. Steinmetz has been granted 
a patent for an ingenious invention, the 
object of which is to provi le an efficient 
variable-speed alternating current electr 
motor In this machine the secondary 
member is supplied with a low-frequency 
current derived from the primary mem- 
ber, which current goes through de\ 5 
for varying its electromotive force, and 
thus controls the speed of the motor. R 


t 
the e.m-f. of 


ducing 
motor to approach synchronism, and com- 


hort-circuiting results In running 


plete s 
the motor at synchronous speed. If this 
works out in practice as well as many of 
his inventions, it will open up a much 
wider held for the use of alternating cu 


rent 
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: Practical Letters From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 


WE PAY FOR USEFUL IDEAS 





























° ° e ° +} ’ 1. le ¢ ’ } 
‘ ) nat ery l a li 
Centering Round Stock in the Lighting System for the Lathe 
7 a so that al I exacti LIKE W t 
Sensitive Drill We formerly used loose wires with the comes t dling Sat f piece 
tendant bother of having them cut off 1s essential that the parts should 
7 , . terchangeable s s to lowe é t 
t of 7%-mch round and an | 
' . ae issembling. Using this jig pi 
eq number of 14-inch round pieces ot Ly 
; the gage perfectly 
stock to center for the lathe. I used to oe ea 
center these, after filing off the burs left / ——— . “BC " y 1he two pieces @ : m in 
yy the hacksaw, by using a bell center Me a y steq d fastene: cr W oul 
punch and then drilling and countersink } rew » tw pered dow 
: 31 " t ; ‘ S ri] the 
ing in the speed lathe. I needed a center pil . \ pees ' 
, , tor = the ¢ A 
ng machine, but could not get on I ttom piece a ing. UO end 
inclose a sketch of the attachment I made , t re fastened ¢ teel piece y WIth One 
for the sensitive drill. It was new to me, screw and two we! pins i's as a4 
, DLA t vil ; ¢ 
though it may be old. stop while e 1 iped 
. 
- ‘ ° . ‘ . ( )y T oT t rie ~ | tel d 
In use the attachment is fastened to the As n the end of pcos & en 
column of the drill, and the cone center al Acie 4 tool-steel p with one screw and 
[ae ’ : A oS b tw l el pi tl 1 ls haped to fit 
which holds the bottom of the piece is , 0 SUwe: 7 on ape ' 
; . ; ole I+ +) ‘ nter oft 4 ra niec 
isted to the proper hight to bring the } he mod . the top piece 
pper end of the stock just above piece A oat b is placed a thumb screw / with a round 
a . . : ‘ Dail ie } m @ac r 
he stock to be centered is pushed back shoe n the mm and held an easy fit 
to the V and drilled without having been +--+ Dy a pin This clamps the work in th 
nter-punched, using a short '%-inch LIGHTING SYSTEM FOR THE LATHI jig while being filed. The whole jig 1s 
: or tangled up in the cuttings. The new ) 
g Set Screws * i i | 
- ‘ Te tata method is shown in the illustration | 
be - ~SBE- - ) 
7 “ A is a strip of wood 9/16x1% inches, * 
/ © @6le. ae Sieg } HDT ¢ 
; ; with two slots from end to end % inch | a SURES proms 
Poe 2 deep by 1/32 wid This strip of wood —_ 
. e 2 p by 1/32, | 
mtained the live wires, and was tastened i _—~ 
: — to the bed in the position shown he 
Lesmmsnanibae ’ — ; 
3 fape “LS mnection to the feed wires was at the 
; headstock end lhe feed wires were 
made by rolling some old %-inch copper 
R : } ¢ } » 
> shad b wire, so that it was about 5/16 inch wide 
, :' “ 
| by 3/64 inch thick These were pressed ; 
into the slots in the hardwood strip. The = | , 
| rush holder C was made of a piece ol ] 
gxI inch spring steel bent as shown, : 
A | Stuck . ) “7 
LZ t with a piece of hardwood B with two 
f \ E : S - 
Ly . ' = \ holes bored in it from end to end This 
— was split, and the two brushes were laid 
- r in. The brushes were made of the same 
stock as the live wires. One end was a 
ENTERING ROUND STOCK IN THE SENSI gen , ae A FREES J 
irilled to receive the wires from the lamp 
TIVE DRILI ; . 
The other end was slotted to receive a 
drill. o1 mbination drill and counter piece of thin bronze 5/16 inch wide at the case-hardened he tool-steel end pieces 


part where it was soldered into the wire are hardened so that the file cannot touch 
t for in B, and tapered to % inch at the con- then R. A. ALMOND 


sketch shows the attachment set 
1¥g-inch round or square stock, the taper ’ 
pin being in the hole marked 14-inch. | prevent its jumping off the feed wir An Expanding Mandrel and 


1 
this ri tor @ stock, 1 loosen the cap Uh 


tact end The edges were slightly turne 


1 
} r not ) ’ n + “- an 
isnes are ) SHOW! i mitact i 


rew, remove the taper pin, shift piece 4 n the sketch. The brush holder was fast a ¢ ounterboring Kink 

ward the uck, and put the pin in the ened to the carriage by the screw D. The 
hole marked 74-inch. A fits snugly in B. screw E clamped B in ( It can be easily Your correspondent “Rov: shows a 
The attachment may be used for several slackened so that B can be removed for mprovement on an expanding indrel, 
sizes by moving 4 to the correct position, P4!rs A. GREASER. shown in a back number, and I agree with 





tightening the cap screw and drilling and him that the construction shown is much 


reaming a new hole for the taper pin. By A Filing Jig to be preferred, both for cheapness and 

means of this rig I have gained both in ene lasting qualiti soth types, however 

speed and accuracy in centering. The illustrations show a jig for filing have one or two points that may be im- 
F. B. FAULKNER. the taper on the end of a gun tang. This proved. 











564 

| 5 Botl types W take 1 perma 
nent set after some actual using, which 
leaves the end surrounding the tap d 
of the screw larger in diameter thar 
tended This requires filing or grinding 


down and will cause a break, after on 
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lid take long to round the edges and 
l the diameter of the counterbored 
i] So I tried this scheme, which is 
nothing more than a common twist drill, 


ground square on the end and a hardened 


vcate the drill correctly 


























two of these sizings 1 relation to the previously drilled hole 
Second. In both types the sharp edges I found that this little dodge saved me no 
1B / 
\ | 
Cj D) = 
B 
a FIG. 1 
Spindle End 
| | | 
| ° E 6 
al — 
lo © Sa = 
° FIG, 2 — FIG, 5 
> 
AN EXPANDING MANDREL AND A JIG 
of the slots are acting like a die and have’ end of worry, because it is a simple mat 


a tendency to cut or wear down the screw 
rapidly, even if it is hardened. I dont 
mean to say, however, that they are not 
practical to make for short jobs, but for 
long wear I prefer the mandrel shown in 
Fig. 1. 

Chis consists of four parts. 
fit the end of the spindle, and is bored out 
B is a 


parts; C 


A is a cap to 


as shown steel sleeve cut into 


three separate the mandrel 


is a good fit in the hole of 


proper, which 


the spindle, and D an endless piece of 


rubber or a spiral spring, holding the 
three pieces of B in contact with C 
Sleeve B is bored out taper to fit C before 
slitting, after which both are hardened 
and ground. The thickness of the pro 


jecting shoulder on sleeve B must be such 
that it allows the sleeve to float between 
the end of the lathe spindle and the in- 
without having 


side recess of the cap A, 


any end shape. The groove in the outside 
of the 


explained above. 


sleeve is provided to receive D as 


This mandrel is operated by a screwed 


rod and hand wheel at the near end of the 


lathe spindle, or by the usual chuck-clos 


device found on all wire-feed 


ing screw 
machines. In operation it will be found a 
very hrm and true-running device, ex- 
panding all wavs cylindrically within its 
range, and more durable than any other 


expanding mandrel | know of 
A COoUNTERBORING KINK 
Fig 


very 


2 shows a little shop kink I found 
handy in counterboring a lot of 

blocks instal- 
Previous to using this little de 


of mak 


ing counterbores, as shown in Fig. 3, en 


ebonite used in ‘elephone 


lations 


vice no end money was spent in 


larged. Ebonite being verv hard on tools 


ter to regrind the twist drill should the 
cutting edges get rounded 


NM Bone 





Jig for Small Motor Frames 


| inclose sketch showing jig used for drill 


ing screw holes for pole pieces in an odd 
shaped casting for small electric motors 
In Fig. 1 sides A and B are made of 


boiler plate of octagon shape. Cast-iron 
































flanges are screwed to these, fitting into 
“7 
| re 
D ee 
I ail ———-. ——_ | 
Gf 4 -— a Se bod Cc | 
| 
j 
| 
| 
\ 
} 
| 
i FIG, 1 4 
A B 


JIG FOR SMALL 


holes of the thus 
serving as centers. To remove the cast- 
the nut at C must be re- 
moved, so that plate B, with drill guides 


y 
) 


machined motor case, 


ing from the jig, 
can be lifted off and the casting re- 


another. 
ire shaft binds flanges A and B, 


placed by 


A squi 
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so that both flanges must be square with 
each other on the octagon This shape 
was chosen so that the ji could be 
turned readily, and save time which 


would be expended clamping the casting 
\ pin, the tch, 


hrough flange 4, enters hole &, 


not shown in sk passing 
shown in 
index 


R. E 


and serves as an 


(QUIRE 





Crane Trolley-wheel Troubles 


East Oo I 


thought I would get a job as an erector 


Upon my trip two years ag 


‘ rae 
of electric cranes. This was made pos 


ible through an acquaintance formed ten 


years before. I entered many of the large 


shops as erector and trouble man. The 
engineer of my concern asked me to say in 
my letters just what I thought of the de- 


sign and construction of their cranes 
One large tool builder in Pennsylvania 
had a large I-beam crane with the top of 


the I's sway-braced by a channel beam 
riveted in place with its flanges down, 
which was causing trouble 

Upon investigation I found that the 
trolley was constructed as in Fig. 1 of 
Skribsto’s letter, page 385. By way of 
demonstration a large machine was hung 
on the crane. Upon moving the trolley 


along the beam, large flakes of metal were 
taken off because of the slipping due to the 
large and small diameters of the face of 
the wheel. I condemned it, and my report 
read that it looked like a skate 
turned upside down, and that the appren- 
have had a hand in 
My advice as to a remedy 
and tread 


roller 


tice boy must con 
structing it. 
was taken 
shaft parallel, as per Fig 


The flaking 


wheels with and 


5. page 385, were 
the 


installed under wheels 
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MOTOR FRAMES 


ind the k 
Another case of trouble 


stopped ad moved much easier 


was with three 


cranes across a building 210 feet wide, 


making about 68 feet of span for each. 
One of the cranes would jump and chug 
sideways on the track girders when about 


halfway between posts. Some two or 
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three handfuls of metal flakes were found 
in one place, where they had dropped 
from one of the wheels. On testing the 
alinement of the crane, this wheel was 
found to be out of square, an amount 
equal to 25 inches in 200 feet. Shimming 


stopped the trouble 
ULLEY. 


the wheel into line 





Using an Old Lathe as a Turret 


machine shop has one 
am 


As nearly every 
old lathe standing in 
going to tell how I once made use of 

In Fig. 1 A represents the carriage; B 


corner I 


some 


one. 


inches wide and the 


This is 


is a cast plate 12% 
full the 
planed out square to drop down over the 
the carriage. It is also drilled 


length across carriage 


guide on 


and counterbored at each corner to re- 
ceive bolts that are fitted to the usual 
slots in the carriage. The top side is 


planed to receive the sliding head C. B 
is also slotted out in the center the same 
width and distance as the carriage to al- 
low the nut G, Fig. 2, to extend through 
tc the cross-feed screw. 

The turret head could then be run along 
and used to bore or turn large work in 
the chuck. C is a 12-inch square casting 
machined as in Fig. 2. The slot shown at 
K is turned all the way around, so that 
the bolt H, Fig. 1, will allow the head to 
be tightened at any square point. At one 
point this slot is chipped out to let in the 
head of the bolts. 

In Fig. 1 D is the turret head, showing 
the cutter bars J, also the lever EZ, for 
This ma 


tightening the head head is 


to fit freely 


as shown in Fig. 2, 


chined, 








Cal 


the ordinary cross s] 


shown an angle head which may be st 
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the whole thing off and substitute 


1 lift 
le when necessary 
In Fig. 4 is 


Fig 3 shows a top view 


ibsti 








spindle of the lathe, it is surprising how 


much work can be done on this machine. 


For a feed I ran a 12-pitch screw 
through the end of the bed and ™% inch 
above the center of the bridges in the 


lathe, then fitted a nut under the carriage 
with the lever projecting just enough to 
handle it. While this method of 
worked very nicely as long as it was kept 


feed 











FIG.1 Vid - 
‘ 
S33 + 
om ™m D 
F | 
FIG. 4 | FIG. 3 
USING AN OLD LATHE AS A TURRET 
over shoulder J and to receive spring F, clean, still as a whole it did not suit me. 
which must be of sufficient strength to Therefore, I do not give a sketch of it. 


lift the head free of lock pin L, that it 


may be turned to any point desired. The 
stud M is to receive the tightening lever 
E, Fig. 1. By removing the nuts from 


the bolts in each corner of B, Fig. 1, you 


I should advise every jobbing shop that 
has a machine lying around that is of lit- 
tle use as it is, to rig it up in this man- 
You will find work for it every day. 

A. GREASER. 


ner. 





An Offset Spring Threading 
Tool 





tuted for D, and used to hold flat work In the illustrations I show your readers 
on one side and round work on the other, new-style spring thread tool. There 
while being bored by cutter in or on the ire many reasons why such a tool will do 
spindle. By having a good collection of better work. The main point is that it 
‘ Cc \ 
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AN OFFSET SPRING THREADING TOOL 
cutters and different-sized bars for the will cut a thread up to a shoulder and 
turret head, also a cutter head to fit the still the center of the cutting point is 


within the limits of the tool holder. This 
gives strength and therefore a heavier cut 
As will be noticed, the cut 
ter is held at 30 degrees in 
the tool holder and the left cutting edge 
only is tapered 30 degrees, thus we obtain 
our 60 degrees for the cutting of the V or 
the U. S. standard thread. The cutter in 
this tool holder is %x1'4x134 inches and 

thread threads 
and should have the indi- 
cated by the dotted line in Fig. 4, ground 
off to permit still closer cutting to the 


can be taken. 
an angle of 


for fine cutting, say 12 


hiner, corners, 


shoulder. Cutters are of course inter- 
changeable and can be ground without 
changing their form Chey are re-ad- 
justed instantly to the exact position 
when taken out for grinding during cut- 
ting operation This tool is readily 
changed from a spring tool to a stiff, 
solid tool, and then we have four tools 
all in one. viz.: Spring offset thread tool, 
spring straight thread tool, solid offset 
thread tool, solid straight thread tool. 


‘he tool holder swivels on the shank so 
that the cutter may be set to the pitch of 


cutting 


the screw vou are 
Fig. 1 shows side, Fig. 2 bottom, Fig. 3 
front and Fig. 4 top view in relative po 


work. All views are actual 
size and all letters correspond in all draw- 


sition to the 


ings 
A is made of bessemer steel, 
case-hardened, holds the binding 
screws B for drawing the tool holder C 
the shank. [he tool holder C is 
split open to the upper or spring portion, 


The shank 


and 
into 
made of tool steel and spring tempered. 


The cutter D is securely held by tongue 
and groove respectively and adjusted by 








sho 
the screw H and clamped solid by the 
clamp E and screw / By means of the 


screw G the tension of the spring is regu 


lated or even made into a solid tool. The 
binding piece 7 prevents side motion. 
F. H. LANDER 





Removing Burs from Small 





Screws 
In reference to the information wanted 
on page 403, regarding the removal ot 
burs from the slot of small headless 
screws. I offer the following, which was 
suggested ne. for ining the heads of 
gg 
small gold screws used in assembling eye 
glasses 
Sever plate it b hightly inner 
tha enegtl f screw, have from 
50 to 100 ipped rough them 
These plate re then each fastened in 
| 
| 
\ 
\ 
1 
| 
/ 
j 
/ 
/ 
; 7 
REMOVING BURS FROM SMALL SCREWS 
other plate to which is attached a sutt 


able handle, as shown in the illustration 


A 
with 
full plate into contact with a suitable felt 


11 


boy or girl can then fill one plate 


screws while another is bringing a 


wheel on the buffing head, and so remov 
ing the bur. If the screws are brought 
snugly against the bottom plate, there is 


no danger of them turning loose while be- 


ing buffed 


It may seem tedious to handle each 
screw in this way, but it is surely better 
than bringing them one by one against 
any cutting surfac 

\rTHUR W. SCHOOF 


Cold-rolled Steel Rings 


finished metal rings, 


Wi needed 


5 inches inside diameter and 34-inch round 


SOT 


stock, in large quantities, very material 


strength not essential 


At fir 


turning 


thes¢ made by casting and 
lathe, 
hold 


and 


st were 


ina a special chuck being 


required to the This was a 


hard 


much 


piece 


job made the ring cost too 


So now we do it this way: One 
end of a rod of 34-inch cold-rolled steel is 
put through a hole in a 5-inch mandrel, 
which has been previously mounted in a 
Che 


jathe lathe is started and we wind 
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the cold-rolled steel as shown in the il- 
lustration. This coil is now put on a 
milling machine and a saw cut run 


down it, making a separate ring for every 


turn of the coil These rings, as they 
come from the milling machime, are of 
course open and the ends offset. So as 


to flatten and bring them to size, they are 


put into a former under a 


steam hammer, 


the former causing the ring to take the 
exact required diametet Of course the 
faces of the cut in the ring are not paral 
\ { \j i) 
a | | 
] 
am 3 
TIS III J 
Milled Slot 
COLD-LOLLED STEEL RINGS 

el when it has been sprung flat, so a 
ulling cutter is again run through to 
bring the slot to size and make the sides 
parallel. This done, a clean iron disk is 
forced into the slot and brazed Phus, 
vith a little filing, we have our finished 
ring much better and cheape r than »V 
asting and turning it. If great strength 
is required, and facilities permit, the joint 

in be electrically welded EGy! 


A Tapping Chuck 





he sketch shows a tapping chuck for 
use in the drill press, for tapping work 
‘lear through his chuck is fast, as it 
does not require stooping the press 
The body 4 is of machine steel and is 
bored to fit loosely the shank of the tap 
he tool-steel driver B is provided with a 
} 
ai 
| 
nN 1 7 
~~ — 
A TAPPING CHUCK 
quare hole to take the square on the end 
of the tap and is driven into a slot ( 


formed in the shank. The tap can be in- 
serted in the chuck while the latter is i 
motion, and is held in place by the pres- 


the work; but 


n 


as it 


of 


soon 
the 


sure on 


as 


chuck 


18 


through, it drops out and 
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through the slot in the drill-press table. 
[wo taps are ordinarily used, the operator 
picking up one while the other is in the 


work. Jas. P. APPLEBY. 





Wax Core and Fillet Machine 


Some time ago I made a wax fillet ma- 
chine which was used for making pattern 
fillets and vents for the foundry molds. 
inquiries about the 
machine and thought some of your read- 


1 have had a few 


ers might be interested. Herewith I il- 
strate it 
lhe wax cylinder and water jacket are 
made in one piece supported on three feet 


clyinder. The bottom of the 
s threaded to receive a plug, 


st ¢ the 


n 


wax cylinder 1 


} 


nd in this plu 


g is a hole to receive plugs 
This plug is 


for of 
inade a loose fit, so that it may be put in 


various $12 Wax. 


es 
through the top of the wax cylinder or by 
removing the threaded plug at the bottom 


[he yoke carrying the plunger screw is 


hinged at the sides, so that it may be 
thrown back to allow filling the cylinder 
ro —{{ > = = 
~ 
1, 
{ 









me Borel Return Pipe 
st uy” ~4st 
3 ; > Glue Heater 
z Wax sd 
e| AS s 
b sal a 
ps 
Hex 
WAX CORE FILLET MACHINE 
and inserting and removing the small 
plugs 


[he water chamber, or jacket, is con- 
nected to the glue heater as shown, with 
a valve between to shut off when not in 
to regulate the temperature of 
the wax cylinder. An overflow pipe is 

nnected to the water jacket at the back 
near the top and returning into the glue 
heater 

\t an enlarged or full-size plug, 
and after much experimenting I find this 


use, also 


B is 


design gives the best results. 

With this method 
cylinder, the wax can be kept at a uniform 
all the the first cost of 
machine is nothing when compared 


for heating the wax 


heat and 


the 
with results gained over any other method. 
It is clean, neat and compact, and always 


FouNDRY. 


time, 


ready for use. 


Remarks about Two-cycle 


Gasolene Engines 


I was glad 


to see someone speak a good 
word (at page 50) for the two-cycle en- 
work. Most of my 


experience with automobiles has | 


gine for automobile 
een with 
motors of the four-cycle type, but I have 
often thought that if one-half the energy 
and talent that have been expended on the 
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had 
developing the two-cycle, the relative pop 
ularity of the two styles of motors might 


four-cycle motor been applied to 


be considerably different 


PREFERS A SEPARATE CYLINDER HEAD 
As to the style of the cylinder, | prefer 
one having the upper half of the crank 
case and cylinder cast in one piece, but 
with the top end of the cylinder open and 
the head a separate piece. By making a 


projection on the head to fit into the bore 


if the cylinder, as shown at A 


asy to make a tight joint for 


very <« 


head, simply by using a gasket of asbestos 
card wide enough to cover both th 
cylinder and jacket walls | have had 
joints of this kind in use for several years 
and they have never given tl least 


trouble 


\ SEPARATE By-Pass WITH VALVE IN IT 


| prefer to have the by-pass from the 


crank-case cast separately, for, while this 


make the 


makes it easy to fita 


does not cylinder any simpler 


butterfly regulat 


valve into the by-pass; and this is avery 


speed in 


ing 
for controlling the 


Of course th 


iseful device 
1 marine engine is adds one 
r two extra joints, but they are subject 


and will 





ow pressure only not give 
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I W ATER-COOLED TWO-CYCLI ENGINI 
CYLINDER AST INTEGRAL WITH HA 


1 CRANK CASE, BUT WITH 


ARATE CYLINDER HEAD 


uuble if they are put together 


reaso! 


ibly well. 


Er 
This design is an easy one for which 

to make the patterns, and they are usually 

made as follows: The main pattern 


THE ARRANGEMENT OF CoreES 


is 


’ 
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parte d as sectional 
1. The core print 
to the 


in diameter 
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drawing shows in Fig 
on the top end is equal 
of the 


outside water 














space The w ater-jacke t core f roje cts 
beyond the cylinder the length of the 
above print, and the inside of this core 
projection is made to fit the core of the 
SS_ SSA 
“ ee | 
ey 
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FIG. 2 HREE-PORT CYLINDE! 
inside of the cylinder The bottom end 
of the core can be rested on core an 


chors, o1 


prints can 


be used and the holes 


afterward plugged. The exhaust and in 
let-port cores are separate and are wired 
to the main core 
\ DESIGN OF THE | HREE-PORT STYLI 
In regard to the three-port engine there 
s one that is different from that illus 
ited by Mr. Lake. In the one to which 
| refer, the third port is under the ex 
aust port, and in h a position that i 
s uncovered when the piston is at the t 
f its stroke At this time the suction in 
‘ ink is ] strongest, and the 
gases rus] nas § is the port begins 
per \s two-cycle engine usua 
stops w th the pist it the bottom of it 
troke, it keeps this third, or inlet, port 
sealed when the engine is not running, 
hus lessening the risk of flooding the 
ink Sé 1 th t of the vapor 
e leaking 
ORTECTS TO VALVES IN THE CYLINDER 
ik 
2 tw le y Ss wit! 
ISssio valves ( vlinde ] d, t 
seems to me that in using them we ar 


exposing our m tor 


of the four-cycle sy 
liable to leak or stick 


sides the danger of 


s to one of the defects 


all valves are 


or later, be- 


stem, as 


soone 


the spring breaking or 





SO7 
weakening r the valve stem itself Ziving 
way. 

In using marine motors I have found 
that almost all my troubles were due to 


lirt at the needle valve of the vaporizer, or 


vater in the gasolens W. Aton 





Diamond Powder and Its Use 
in the Machine Shop 
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FIG. 1 


MOND LAPS AND TOOLS 
I | if d re eptacie that w ] 
) 1 f r] 5 rats being 
wder, and e oil, we stir 
t y mixed, and allow 

15 on then pour off to 

[he diamond that remains in 
irse and should be washed 


ld 


extremely coars« 


rine and allowed dry and sho 


nounded 


, 
unless 
md is desired. In that case 


t No. o. Now stir 


that which has been 








Sn 


poured from No. o, and allow to stand Io 
minutes. Then pour off into another 
dish. The residue will be No. 1. Repeat 
the operation, following the table below. 
The settlings can be put into small 
dishes for convenient use, enough oil 
staying with the diamond to keep it the 
consistency of paste. The dishes can be 
obtained from a jewelers’ supply house. 
TABLE FoR SETTLING DIAMOND 

To obtain No. o—5 minutes 

To obtain No. I—1o minutes 

To obtain No. 2—30 minutes. 

To obtain No. 3—1 hour. 

To obtain No. 4—2 hours. 

To obtain No. 5—10 hours 

To obtain No 


>—until oil is clear. 


+ 


Diamond is seldom hammered; it is 
generally rolled into the metal. For in- 
stance, we desire several pieces of wire of 
various diameters charged with diamond 
for use in die work. We place the wire 
ind a small portion of the diamond be- 
tween two hardened surfaces, and under 
pressure roll back and forth until thor- 
sighly charged. No. 2 diamond in this 
case is generally used. Or you can form 
your metal any desired shape and apply 
diamond and use a roll, as Fig. 3, to force 
the diamond into the metal. You then 
have a file which will work hard steel, but 
remember the moment you crowd your 
diamond file, or lap, you strip it of the 
diamond, and it is consequently of no use. 
It is to be used with comparatively light 
pressure. 

Copper is the best metal. It takes the 
diamond readily, and retains it longer 
than other metals; brass next, then besse- 
mer steel. The latter is used when you 
wish to preserve a form that is often used. 

For sharpening small, flat drills, say 
0.008 to 0.100 (metric), a copper lap 
mounted on a taper shank, as Fig. 2, and 
charged on the face with No. 2 diamond, 
using pressure on the roll, makes a most 
satisfactory method of sharpening drills. 
The diamond lasts for a long time if 
properly used, and there is no danger of 
drawing the temper on the drill. It is 
much quicker than any other method of 
sharpening. 

To charge the lap we should use the 
roll, Fig. 4, supported on a T rest press- 
ing firmly against the lap, being careful to 
have the roll on the center; otherwise in- 
stead of charging the lap we should be 
grinding the roll. The diamond may be 
spread either on the lap or the roll, and 
the first charging usually takes twice the 
amount of diamond that subsequent 
charging takes. To avoid ioss of diamond, 
wash the lap in a dish of benzine kept ex 
clusively for that purpose. This can be 
reclaimed by burning the metal with acids, 
and the diamond can be resettled 

For the grinding of taper holes in hard 
spindles or for position work in hard 
plates, where holes are too small to allow 
the use of emery wheels, No. 1 diamond 
does the work beautifully. Or if you wish 
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to grind sapphire centers or plugs as 
stops, etc., a bessemer lap made in the 
form of a wheel and charged with dia- 
mond on the diameter does the work 
nicely. 

There are many ways which will sug- 
gest themselves where diamond powder 
can be used to great advantage. Nos. 5 
and 6 diamond are used on boxwood laps, 
mounted on taper plugs or chucks, and 
the diamond smeared on with the finger. 
It is run at high speed and used for fine 
and slow cutting which also gives a high 


polish F. M. 


Squaring Numbers 





+ 


The method shown by Mr. Shaw, at 
page 539, does not seem as simple to me 
as one I have used for years, although it 
is quite possible that this is because I am 
accustomed to one and not the other. 
We seem to wear grooves or ruts in our 
brains until even complicated things seem 
easy if they follow the old channels. I’m 
free to admit also that a number of my 
friends have kindly informed me that my 
way was the worst ever; but knowing 
them as I do I attribute their failure to 
grasp the situation as due to a brain de- 
fect; for if it wasn’t easy I never could 
have remembered and used it all these 
years. Fact is, I inherited it. 

Take any number, as 37. Subtract it 
from the next higher tens number, which 
is 40. This leaves 3. Subtract 3 from 37, 
giving 34. Multiply 34 by 40, which is 
easy, getting 1360. Add the square of the 
difference between 37 and 40, or 3X 3 

g, and get 1369. 

Take 69; subtract from 70=1; 69—1 

68; 68 * 70 = 4760. Square 1, which is 
I, and add to 4760, giving 4761 as one 
square of 69. 

In actual practice it doesn’t pay to try 
squaring numbers of more than two fig- 
ures without pencil and paper, but you 
can use it just the same. Take 709. Sub- 
tract from 710, giving 1. 1 from 7o9= 
708. 708 X 710 = 502,680. Add square of 
1, and you have 502,681. 

The beauty of my way is (to me, prob- 
ably the outcome of a lazy streak) that 
you always multiply by one figure and add 
a cipher—that’s my strong point. Any- 
one can multiply 34 by 4, and add a cipher, 
and it’s an easy matter to square a single 
number and put it in place of the cipher. 

If you try to forget how long the ex- 
planation is and work out a few numbers 
such as 17, 26, 63, etc., you'll find it comes 
as natural as quitting when the whistle 
blows F. H.C 





About Core Prints 


In the making of castings having cored 
lioles produced by cores supported in 
horizontal prints, much trouble is caused 
by prints in which the cores do not fit. If 
the print is too small, the casting will be 
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likely to show a “crush.” In extreme 
cases, and where the prints form a consid- 
erable portion of the mold, the cope may 
not “close down,” thus producing a “fin” 
at the joint. Or in the case of machine 
work, with multiple patterns, this will 
cause the work “to plate,” as it is termed 
This “plate” is a fin which, by reason of 
its comparative thickness, bridges across 
the usually narrow spaces between the 
many castings in the mold. In either of 
these cases it is evident that the whole 
depth of the casting is the thickness of 
the fin too great. 

On the other hand, if the print is too 
large, the metal will run out into the 
print, again forming a fin; and if the 
error be great enough, the metal may run 
entirely around the core and close the 
vents, causing the casting to “blow.” The 
core would also be likely to float in the 
liquid metal, throwing the hole in the 
casting out of place. 


THE VARIATION IN S1zE oF Cores MADE 
FROM ONE Box 


Now, supposing the cores made from 
any one box to be always of the same size 
Then it would be comparatively easy for 
the patternmaker to get the prints right 
The cores are not always of the same size 
and it follows that, after the print has 
been made to fit one size of core, it can 
be expected to fit but one size. 


REQUIREMENTS WHICH PIPE-FITTING 
Cores Must MEET 

Before this discussion gets too general, 
let me say that the cores and prints I have 
in mind are for pipe fittings and goods of 
that class. The core boxes for the 
smaller sizes of these goods are usually 
made of cast iron, and the requirements 
are that the hole in casting be central, 
round and of the correct size. 

As the machines for tapping fittings use 
Lut one tool, a combined reamer and 
tap, if the hole in the casting is not cen- 
tral it will lead the tap to one side, mak- 
ing the fitting “crooked.” If the hole is 
too large, there won't be a full thread 
after tapping; and if the hole is too small, 
it gives an excessive amount of stock, 
often breaking the smaller sizes of taps. 


Ptuc Gaces To INSURE PRESERVATION OF 
CoreE-Box SIZES 

The first point to establish is evidently 
the size of the hole in the casting. From 
this the size of the box is determined 
This size is preserved, as new boxes are 
needed, by the use of a solid, or fixed- 
size, reamer, the size of the reamer being 
tested from time to time by comparison 
with a plug gage. As this plug gage is 
the foundation of the whole system, it is 
the first thing to be made. 

There has recently come into use for 
this class of castings a variety of core box 
which it is impossible to ream. This is 
the multiple box, in using which the cores 
are rammed up in halves from a mixture 
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and sand which, when the two halt- 
turned together, the 
half-cores, thus making the use of paste 
unnecessary. This is the form of 
box alluded to in a former article entitled 
“A Universal Shrink Rule,” on pages 10 
to 12 of the current volume; and is one of 


of oil 


boxes are unites 


core 


those cases which “Racquet,” on page 222, 


calls “compound shrinkages.”’ 


o 


Friend Racquet is evidently alive to th 
fact that patternmakers have troubles of 
their own. Molders are like patternmak- 
ers in this respect, and even our English 
friend will undoubtedly admit that there 
produce castings 


reduced by 


are molders who can 
that are 
shrinkage of the pattern used. 

The rate of shrinkage which he men- 


tions as in common use in his vicinity, 0.1 


accurate copies 


inch per foot, is easily reckoned and 
measured by modern methods, even by 
ten-thousandths, if necessary. But when 


the rate is not in decimal parts of an 
inch, the calculation of the necessary di- 
mensions becomes burdensome. 


THe Mo.tpinc MACHINE MAKES FOR 
UniForM CASTINGS 
For Racquet’s good let me say that, 


after working the pattern to “micrometri- 


cal dimensions” by the help of this in- 

strument 

somewhat limited sure—to 

control the molder’s manipulation of the 

pattern. This is done by the use of an 
' 


other “instrument,” known as the molding 


we have even been able—to a 


extent, to be 


machine. 

The molder and the core maker, know- 
ing so well that cores and prints must be 
made of the had stop 
here if they haven't already stopped—as 
what follows is for patternmakers 


same size, better 


PROPORTIONAL CALIPERS FOR SIZING THE 

Print GAGES FROM THE Core GAGES 

Having the set of reamers and plugs 
ready for use, we have provided for the 
The prints are to be 
sized to match another set of plug gages, 
which were originated in the following 
way: 

A pair of 
made with knife-edge points, of such pro- 
portions that when one end was set to fit 


core boxes only. 


double-ended calipers was 


the plug gage for a 6-inch core—which, 
by the way, would measure about 6% 
inches by Racquet’s one-tenth “contrac- 


the other end was 1/32-inch 
As this pair 


tion” rule 
too large for the same gage. 
of calipers would register zero at both 
ends simultaneously, it is plain that what- 
ever amount the shorter end was opened, 
the other 
fraction of an inch greater; this variation 
depending on the size of the 
They were, in fact, proportional calipers, 
having a fixed ratio of 614 to 69/32, or 


end must always measure a 


opening 


thereabouts. 

Did I hear our friend R 
this would beat a contraction rule? 
but 
both 


that 
Yes, 
lot of time to keep 
and 


Say 


it would take a 


ends in working order, even 
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then they Cc vuld be 1S¢ 1 Io ) me rate 
if shrinkage 
[hese proportional calipers were used 


to size up the plug gages for core prints, 
setting the small end to the gage already 
the print 


made for cores, and sizing 


by the large end. The two sets of 


made in this way were used for the actual 

work, and the calipers were laid aside 
When molder discovers that the 

re prints are larger ‘ores, I 


expect that he will want them fixed 


the 


. 
ci than the < 


REMEDYING EXcessIVE SIZE IN PRINTS 
them, and 


variation in 


[here are two ways to fix 
still leave 


Che first way is to turn the prints, 


a little lee way for 
cores 
while having a piece of sheet metal be- 
of the pattern, the thick 
the 
difference of opening at the two ends of 


tween the halves 


ness of the sheet metal to be equal to 


the proportional calipers. When the prints 


were finished they were, as aptly de- 


scribed by one whose skill with tools was 
much greater than his knowledge of Eng- 
lish, “obround,” measuring the same as the 
core gage in thickness and like the print 





we are unable to drive the cutte 


mandrel and mill the work 
ters without having 


The sketch 


on the milling machine, wit 


reetween cen 
1 ln, rt 

well supported 

+} 


shows the jig as it is fixed 


sembled on mandrel G These cutters slip 


on the mandrel easily, and are tight 
teeth in these cutters 
it, and are 
: two V-blocks ( 

V-blocks slide on two keys F; this keeps 
always parallel, and they are ad 
tightening screw D 
between 


justed by the 


blocks have a spring them, so 


when they are loosened they slide apart 
by themselves and allow the cutters to be 
turned to the next tooth freely Phes 
cutters have from II to 14 teeth, depend 
ing on the size. 

Index plates having the same number of 
slots cut on the edge as there are teeth 
in the cutters, slip on the mandrel. The 
locking plunger B locks the index plate in 
the desired After milling 


through the cutters, the table is brought 


position. 














gage in width. This method will allow’ back and the locking plunger is pushed 
for variation in size of cores, but the down by the rod K, the V-blocks C are 
d 4 ‘ > 
Z 7 
V Blocks(C) to support Cutters G Cutters I \ P Ginage Cute A 
rt i 
ple Sonne | 
, | pay 
, 
— po - fj), Locking Plunger B 
_ — | 
TIG FOR SUPPORTING CUTTERS 


cores can vary in thickness in one direc- 


tion only; they may be smaller than the 
box, but never any larger. 

Perhaps you think that they can’t be 
made larger than the box? Well, that’s 
the core maker’s business 

It is very evident that if we could avoid 
a crush, we might do with less clearance; 
and I think that the following plan will be 
found effective. 
the 
print gage; and then taper them down in 
lathe set for 1/16 inch taper in diameter 
per foot of length. If a 6-inch print is 3 
inches long this amount of taper would 


Size prints—on pattern—by the 


reduce the clearance about one-half, and 
it would also bring the bearing for the 
core away from the edge of the mold. 

F. W. Barrows. 





Jig for Supporting Cutters during 
Milling 

small in- 

Jig 

the cutters as cheaply as 


tacturers ta 


We 
ternal key-seat 


are manu 


miller, and this was 


devised to make 
These milling cutters are very 
small, about 34 inch, and made of hi 


possible 


speed steel, with inch to 3@-inch hole 


loosened, the cutters turned to the next 


notch, and milled through again 
By using this jig, we find that we can 


turn out three to four times as many 
cutters in a given time as we have done 
before, as we mill 20 or more at one set 
ting. A.C. Puerz 


Jig for Drilling Steam Pump 
Glands 


I hope H 


such a greenhorn as 


D. Penney didn’t think I was 
that my 
My idea was to rest 


not to see 
first jig would tilt 
the 
when drillmg, and I expected a practical 
that Che 
to the jig shown at 384, in my estimation, 


ends on a piece of waste material 


man to see greatest objection 
is you have to turn it over every time you 


take the 


of time will be wasted by this when drill 


piece in end out. A great deal 


ing a number of pieces. It is held down 


by a split washer 


[ have used split wash 
ers myself and know how easily they are 
lost Don't 
in the | 


locating 
cal. Have a tight fit 


have a clamping screw loose 
g 


stud. It is not mechani 


of screw and a loose 


hexagon nut, which is more easily re 











“4 
placed. The thickness of web is good in 
machine design, but I think it is rather 
too thin for jigs. The way some of them 
re thrown about absolutely makes your 
hair curl The legs certainly avoid con- 
tact with chips on the table. You can get 
the same result in my jig by taking a 
light cut with a face mill and leaving a 
strip at each sid | don't think 1n this 
case nachining on machine-steel jig 
Straight Edge 
COMBINATION OF TWO SET SQUARES FOR 
SMALL WORK 
would cost as much as patterns, casting, 
etc.. on a cast-iron jig. It doesn’t take a 


long to get through ma- 
all get to the 


make 


cenney will not be upset 


milling cutte1 
We 
eventually Criticisms 
so I trust H. D. |! 
remarks. By 

I think explains it- 
work, 


chine steel scrap heap 
good men, 


by my few the way, I send 
a sketch along which 
self. 1 found 
like jig work, pushing the square up and 


down so many times made my arm tired; 


working on small 


so I use two set squares, as shown. With 
one graduated, you can get quite an 
amount of work out by it This kink 
may be known to some, but I have met 


quite a number of draftsmen who didn't 
know it until I showed them 
Syp. P 


A Tool that Failed to Work 


If Carroll Ashley had made the worm 
feed of his recessing tool, as shown in the 
sketch herewith, instead of the way he 
shows it at page 322, I think the tool 

G H 
fiasansaal me ie wR | 1 t rh 
HAA AAHTAROAAR YY 
A, Pia Lith WUUUW eA) 

ZZ gael S77 LL! 

A TOOL THAT FAILED TO WORK 
would work all right. The part of the 
screw G that engages with the worm- 
wheel teeth is like a screw without any 
lead—that is, a series of grooves of the 


proper shape and pitch to drive the worm 
endwise 


wheel when the screw G moves 
by rotating the hand wheel. 
This construction would admit of re- 


taining the nuts H as a limit to the out- 


AMERICAN MACHINIST 


ward movement of the cutter, which Mr. 


\shley must have sacrificed when he sub- 
stituted a stationary worm 
Of course, the construction shown here 


necessitates a longer screw than that in 


the original device, and perhaps there 


may not have been sufficient room in 
which to swing this extra length; but if 
there was room for it I think it would do 
1e trick WALTER GRIBBEN 


Another Pressure-loaded Hy- 


draulic Accumulator 





Inclosed is a sketch of a_ pressure- 

aded accumulator which we have used 

ery successfully. We have also used the 
14 xx Piy 


r 
| 
| 
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\ PRESSURE-LOADED HYDRAULIC ACCUMU- 
LATOR 
same plan with three pistons, but have 


these in favor of the two-pis- 
This figures out with 
A. G. Goulet at 
H. F. KI.iean. 


abandoned 


ton type shown. 
the formula given by J. 


page 250. 
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An Unusual Way to “Bush” a 
Pulley 


I suppose that the apprentice boy who 


hunts for the pan of gas, goes to the 
tool room fer the left-hand monkey 
wrench, the circular square, etc, is an 


acquaintance of almost everyone who has 
worked in the shop. That he is not alone 
in his amusing errors of inexperience and 

the following 
\ young man, brought up 


thoughtlessness, incident 
bears witness 
on a farm, but who at the ‘time had had 
a considerable shop experience, was one 
day repairing a machine He found a 
pulley belonging to it badly worn in the 
hole. On going to the foreman for in- 
structions, he was told to “bush” it. He 
at once went to a nearby clump of bushes 
and threw the pulley into :t. The facts 
were not long in being discovered, much 
to the amusement of the entire factory. 
I can vouch for the authenticity of this 


story, as I knew both men who were the 
principals 
I do not know, however, that this 


young man is any more to be laughed at, 
in view of their respective opportunities, 
the head of a certain uni 
which has recently established a 
training, in 
machine 


than large 
versity 
connection 


shop. 


school of manual 


with which is a_ small 
[his man, who has recently become well 
and generally unpopularly known through 
some of his public utterances, assumes to 
know almost everything and has his own 
ideas as to the way in which everything 
should be done. He allows his teaching 
force but little discretionary power in any 
way. When the milling 
machine was set up in readiness for oper 


new universal 
ation, the man in charge of the shop put 
in an order for the least nun:ber of cut- 
thought could be possibly 
gotten The 
passed, on the ground that the machine 
was fully equipped. I have 
since been told by the man who put in 


ters that he 


along with. der was not 


purchased 


the order that there were just two mill 


ing cutters in the shop. L. A. M. 





Consul-General D. F. Wilber, of Singa- 


pore, furnishes a newspaper clipping 
which says that a new shipping company 
is to be formed in Tokyo, with an ap 
proximate capital of $10,000,000. Branches 
are to be established in Java, Hongkong, 
Manila, and 


communication with the Japanese Govern- 


India. The company is in 


ment upon the question of subsidies, and 


when this is settled, the matter will go 


forward at once 





[he premium system has invaded the 
power house and is successfully operated 
by the Sheboygan (Wis.) Light, Power 


and Railway Company. 
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Motor-driven Automatic Turret Lathe 


A Machine Using Automatically Controlled Variable-speed Motors 
for Operating the Spindle and Cam Drum Shaft at Any Desired Speed 


B Y D. H. PAR KER 





At page 1624, Vol. 27, Part 2, the attached to the oil pan, and the rear col automatically by a small gear beneafh the 
& / | 
AMERICAN MacuHINist illustrated the umn of the machine, as shown in Fig. 2. controller handle meshing with a seg 


Gridley automatic turret lathe built by Both motors are operated by controllers ment gear pivoted on the frame holding 


the Windsor Machine Company, Windsor, placed near the floor at the front side of the controllers, the segment gear being 
Vt. Some illustrations are here pre- the machine [he metal tubing incasing moved as desired by cams bolted to the 
5 shows this, the 





sented of a new form of this machine in. the armatur nd field wires from the operating drum. Fig 




















FIG. I FRONT AND END VIEWS OF AUTOMATIC TURRET ATHE 





which both the work spindle and cam_ spindle motor t ts controller 1s show roll ) By 
irum shaft are driven by variable-speed in Fig. 1, wh ear view the wire ie diff t can ’ ed speed 
motors the controllers of which are op- from the feed motor to its controller ar may btained for the spind or 
‘rated automatically by cams on one of seen following the top of the oil pat t may be entirely stopped wl vols 
the drums, this arrangement giving a ) mtrollers 1 nselves are operated re wW lrawt i work 

very flexible control of cutting speeds and 

feeds throughout the cycle of operations 

required to produce any given piece of 

work 


THE SPINDLE DRIVE 


[his type of motor-driven machine is 
bar W rk 
ip to 3% inches, and the other up to 4% 
nches diameter. Front and end views of 


made in two sizes, one taking 


ne of the machines are shown in Fig. 1 
ind a general view from the rear in Fig 
2 [he variable-speed motor for the 
spindle is mounted as represented in 
these engravings, at the top of the head 
stock and behind the spindle, the head it 


self with the motor removed, being shown 





learly in Fig. 3. The motor is a General 
Electric 3-horse-power machine geared 10 
to I to the spindle, a sectional view 


through which is given in Fig. 4 


CAM-SHAFT DrivE AND Motor Conrtrot 








[he variable-speed motor operating the 





drum shaft and the turret-revolving 
-hanism is fixed to a bracket which is FIG. 2. REAR VIEW OF A MATIC TURRET LATHE 
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SpeeED AND FEED VARIATION 8 n the turret faces. F iking 
n threading work. inside and out, ad heavy s, roller-back rests are used 1 
- gained low he spindle he turners, which give the work a high] 

not the prop eading speed, and led surlace finishing Its 
hen ie at full speed for backing ke wever, with plain k rests. For 
high-speed drilling operations t attach 
nent shown in Fig. 6 is utilized. At th 
front of the head a bracket is secured 





rrying a hollow spindle driven at high 
speed by gearing from the main spindle, 
ind on one of the turret slides is secured 
1 head carrying a driving shaft which is 


idapted to enter and be driven by the h 

















low spindle. The driven shaft is geared 
to the drill spindle below, imparting to it 
a high rate of speed 
HiGH-SPEED DRILLING 
A statement of some actual operations FIG. 5. THE CONTROLLERS 


FIG. 3 HEADSTOCK WITH MOTOR REMOVED 


recently performed by means of the drill- 
off or out solid dies or taps. This not ing attachment may be of interest here. dle driven at 1200 revolutions, the cutting 
only saves considerable time, but by hav- In making some small bushings 17/16 speed being slightly over 200 feet per 
ing the proper cutting speeds better inches long of cold-rolled steel, a 9/16- minute, and the feed 0.0025 inch per turn. 
threads are obtained. The variable-speed inch Morse oil drill of carbon steel was Oil was forced through the drill at about 
feed motor in combination with the four used. The 
sets of feed cams in the machine eauip- revolutions per minute, and the drill spin- two days with « 


work spindle was run at 180 20 pounds pressure, and the machine ran 


ne grinding of the drill. 
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FIG. 4. SECTION THROUGH SPINDLE 
it gives the proper range of feeds, 
from that required in drilling tool steel to 
the varsest roughing cut a ayers 


gh-speed roughing tool flooded with 
will stand The wide range in ste 





speeds and feeds instantly obtainable fo 
ry operation, with also a variable re 
rse speed of the spindle, enable the ma- 
hine to handle to advantage any work 
within its capacity. The fast and slow 
motion for the drum shaft is obtained 
dri ing the worm direct from the feed- 
sha! ft motor or back geared through plan- 
} 


tary gears, operated by the same cams as 


are used on the belt-driven machines for 


Turret Toots 
Figs. 1 and 2 show some of the tools 
used on this type of machine, and also the 
method of attaching them to the slides 


which are operated to and fro in the FIG. 6. HIGH-SPEED DRILLING ATTACHMENT 
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A t-inch drill of the same kind was then 
used with equal satisfaction in some bush- 
i inches long with the 


180 drill spindle 


turns per munute, giving a 


spindl 
and the 
cutting speed 


f 125 teet per minute, the feed being 


0.005 in per revolution, or out 2 
es per inute 


Trade Schools 


By TEcu 


ntropy, page 239, hits the na 
n the head 
dinarily taught, is about as 
trade training as a piece of pyrography 1s 
from a well-made pattern Set 
than ad 


work It is 


intended for 


manual training is 
kindergarten meant 


to train the hands, is cul 
tural training only, and is 


give skill or 


Some of 


not intended to 
information in trade pro 
the 
have been taken, distorted in many 
and used, but there the connection stops. 

Many of the teachers of manual train 


professional teacl 


cesses. trade operations 


cases, 


ng are 
such, and do not pretend to be me 
yf the word; in fact 


resent being called 


sense 
would 
have it implied that they 


chanics, or to 


er done such degradin 


JQ 
< 
< 


\ 
I think you will find, on the other 
that the best teachers of shop 
men who 
} 


object to 


ers, but prefer to be known by what they 


can do or have done in practical work 
seem strange to many, bu 
cational institutions seem to be influenced 
by precedent more than anything else. 1 
‘ms to be, not 


tion in most 


f 


cases sec 


what should be done, but what is some 


Manual training has been 
Years ago the 


= a. 
h cago, Started tne 


1e else doing? 
good ex imple of this 
Commercial Club, of ¢ 
Chicago Manual 
cause they said the ordinary high-school 


lurse 


Training School, be 


was not what a boy 
start him in business or to 
Educators naturally did not 
f mere business m 


what they shoul 


») the proposition of 


them 





100] was started just the same 
is school opened the men in charge of 
shops were good mechanics, and w 
paid salaries high enough to k t 
worth their while to do the work The 
manual training idea “took,” and the edu- 
itors who before had ed were 





likewise; but unf 


mpelled to do l 
ately they looked upon the men whom they 


wanted to teach manual training in tl] 
same light that they did the other teact 
ers, that is, as though t hing were the 


could d 


In proportion 


nly thing they 
ries were 
could 
that a 
to fit him for this 
the manufacturing 


school ; 


and do not now, reali 


} 


not then, 
man who 
work is in demand 
world as well as in th 


that looks hiz 


and that a Salary 





matics as it Nas 
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aman w ] ist graduated f 
} 
leg nad W S l ] itin, KS 
| e } , 
nighty sm le on who can hold 
iown } s i ie sh ps } 
1 man we se f i 
' 
TO i Ss iss nN e sn /p it 1 Saiary 
tf $800 per ir, W 1 you want to tr 
y k lo S ) l ire I the I 
\ would apply And yet to teach shop 
. , 
vork Way d be taught 
, 
nis | san with at least equal 
\ 


night 


classes in various parts of the country 
vould seem t ( ipproach to the 
proper manner of handling trade classes 
lhe progress in this line of instruction 


1 } 


has been brought about to a great extent 


asses, as they are old 


know 


by the men in the c 
ugh to 
and if they don’t 
r the 


enough and intelligent en 


what they need; get it 


class in 


either they stop coming o 
struction is altered to meet their needs 
lhere is also another reasol for the 


1 


in these classes. The 


instructors are more apt to be men of 
practica experience, s of course, this 
work being done after working hours, a 


man is not dependent for his living upon 


ubjects 


taught in 


trade school should not be taught in the 
same manner as:‘they would be even in an 
engineering school. For instance, a ma 
chinist should know something about 
trigonometry, for it is a mighty conven 


ent thing on lots of spiral milling jobs 


and work of that character; but it is not 
complete 
find 


them 


him to take a 
order to 


and us¢ 


necessary for 
course in trigonometry in 


Lab ie 


sines and tangents 
One hour per day for two 
time for 

\ professor of 
up his hands in 


know 


less time 


intelligently 


weeks would be all the needed 
instruction and practice 
mathematics would hold 
ae 


Iv horror at this. but | where 


ai al Lili 


this 1s being done in eve1 
\ meat of an 
engineering course, so far as the 


concerned, should be 


lo carry out the idea, all the 
trade 
boiled 


wn and given to the trad hool boy 


¢eact . 
student 1S 


1 1 e 


with the froth taker ff Many of the 


subjects now taught in the engineering 
chools could be cleared of their befog 
themati d taught with advan 

ge in a school of this kind. It will take 
vest sort of it t, but it can 

ve dot Mathe 1] sucht 
for instar | \ himself a 
th igh mec i ind nd ust 
w it is used the shop 1 tl ne 
Ids good f ill ti t ight down 

e lin he shop t t be treated 

s distinct from th Sst t the 
tw st run together his will hardly 
fall in with the ideas of tl ld professor 


nathe matics was 


invbody and never wi 


I studied 


who was as good a teacher of pure mathe 
} } 


trigonometry under a man 


ever good for 


een my 


1 1 ’ | } 
in night work of this sort has sh 








tune I ( ss ut the w 
l Pp essed s be “fark ri 
Inger s puzzle and of no 
i a Seve we t \W 
probk came up that could not be 
s ghtened out without trigonometry, I 
ght what splendid chance that man 
had missed to t h us b S ething 
lv 2g 
Che S stion that s« 5 f 
is sort are t urge extent in the hands 
tf professi educators, and ven if 
ev ¢ d ta the right sort of men, 
Ph. D ite 1 ime carries far 
re weight than any amount of success- 


ful practical work along engineering or 


lines. As an example of how 


schools are administered, in the catalogs 
of several technical schools you will see 
that forge work and foundry work are 


same man. How many good 


blacksmiths are there who know what 
grades of iron to mix in order to obtain 
castings of a certain hardness? Or how 
many molders do you know whom you 
would trust to temper a milling cutter? 


ads of several technical 


institutions that were not in the remotest 


way connected with engineering or me 
chanical work until they took charge of 
he institutions in question [hese men 
re educated, intelligent men, but they 
know absolutely nothing about the work 


supposed to teach; and 
but 


their schools are 
to hear them talk you cannot be im- 

fact that, 
serious thing to make any 
of credit to 
a certain course in English, 
interested in the 


with the while they con- 


exact amount 
articularly 
hop and practical work. I heard a man 
j remark had 
man as teacher in one of 


had 


not a 


that after he 
pract cal 
and he was a failure, he 


ills SHOpS 


filled his place with a man who was 


ind things had gone splendidly. 
and they 


it the tacts in the case, 


vere about follows: the practical man 
was aman Ww was about as profane and 
vile a talker as I ever had the misfortune 
t t did not seem to care par 
ticularly about his worl nd was not the 
ort of a man adapted to teaching any 
thing, ‘Ihe who took | place had 
had consid le experience i hops of 
various sorts, had a technical education, 


ind w ng as a drait in when he 
ccepted the position as teacher. He took 
I I he t iht it would 
di me experimenting 


remark 


MACHINI] has 
Cause I 


done 
trade 
d I, for one, hope it will keep 
rs’ exp rience 


wn the 


rying 1 f the trade scho and it is 
T The men want it, the 

employers want it, and it is up to the 
chool men to give it, and if Massachu- 
tts will start the thing as it should be 








started, it will be a big step in the right 


direction, but “here’s hopin” that they 


won't put a man in charge like Dixie’s 
professor of “practical” mathematics who 
had to square the two sides of the bed to 


see if he could lie cornerwise. 














One word about books: I don’t think 
Entropy means all he seems to say, for 
wal 
= 
\ 
FIG. 1 
A ( B 
—— C 
A 
Fit } FI ; 
7 Hit ALVI op <TE A 
certainly there have been many _ books 


written that have been a help in the right 


direction He certainly indorses_ th 


\MERICAN MACHINIST, which is nothing if 
continued tre mechanical 


not a atis¢ on 


construction. 


Tapping a Fast Thread by Hand 


\n interesting job of tapping valv 
bodies with a sextuple thread 11% inches 
pitch was handled in a very neat way by 


Elmer Eberhardt, of Eberhardt Brothers 
Machine Company, Newark, N 


of this 


J., some 


time ago The object thread is 


to allow the stem to unscrew enough to 


prevent binding when the valve body con 
tracts in cold weather. Whether it works 


out in practice or does not affect the 
methods used 

Che 
threading, and this came so near 
job that the maker picked out 


their 


parts came all finished except the 
being a 
worm-gear 
Eberhardt Brothers on account of 
being specialists in this lin 

rig I, 


tapping 


he valve body is shown in 
this 


Che 


A, Fig 2, the 


} 
neariy 
1¢ »b 


were driven by the chuck at 


which shows how 


comes to a_broaching stems 


stem centering by fitting the mouth of the 


chuck and the set-screw holding on the 
square end of the stem. The dead center 
was cut away at B for the same reason as 


milling-machine work, to allow. the 
haser plenty of room beyond th 


the stem 


CORRECTING THE CENTER 
Some of the stems were not centered 
quite true when received, so the littl 
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device shown in Fig. 4 was made. The 
end of the stem just fits at B, and the 
cutter C corrects the center in line with 
the outside of the stem 

A good idea of how fast this thread is 


for such a small diameter as % inch can 


be had from the point of the tool used to 
see 


Fig. 5. 


chase the thread of the tap 








for cutting 
and the teeth 
Che 


fastened to a cast 


he threads on the stem, 


the same angle cut- 


~ 


‘ig. O, 1S iro! 


block B by cap 


lamped 


crew S, the complete 


block of 


pitcl 


to the tool 


chaser being Cc 
the carriage, the lathe geared for a 
of 1'2 inches, and a few passes of the tool 


nishes the thread 
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lamps B B, while the business end of the 
machine carried the lead screw L L, cut 
with a single thread of the right pitch. 
This runs through a bushing or nut N, 
having a babbitt thread for guiding. 

This bushing was simply a _ cast-iron 
sleeve on which a thread of the right 
pitch was marked as a guide, and having 
holes M M_ drilled this thread. 
These holes were then filled with babbitt, 
poured around lead L L, making 
the thread of the nut but leaving the cast 
iron as a bearing and guiding surface for 
it [he bushing was held by set-screws 


along 


screw 


easily removable, as this 
The sec- 


S, so as to be 
‘ ] > 7 the first t 
was only used for the first tap. 
ond tap needs no guide but the thread al- 


ready partly cut, and the plain bushing 


does away with the care that would be 
necessary to start the second tap in the 
thread 
THe Taps Usep 
[he tap is shown roughly in Fig. 3, but 


t is hard to make a line sketch that gives 


1 really good idea of it, on account of 


72 
r. 


at_ right ] t re; and give 
square cutting edges ind the camera 
wouldn't show it big enough 

[he roughing tap was almost a broach, 
the front teeth taking a very light cut and 
he following teeth each taking out a lit 
more, so that very little is left for the 

ishing or sizing tap 

As will be seen, they were tapped b 
hand with a bar through the outer end of 
L. and a single turn comes pretty near 


putting the tap through as far as neces 


sary 


Several hundred were made in this way 





FIG. 7. FRAME AND 
TAPPING THE Hout 
| ipping a XS nch hole with i square 


thread of this pitch is a different proposi 
tion from ordinary tapping and requires 


ymething to give it the right lead while 
cutting the thread, so the tapping frame 
shown in Fig. 7 was devised 

The valve body 4 was held loosely by 


TAPPING 


METHOD OF 


and the methods used ought to contain 
hints that can be used in other work 


where fast threads are employed 


\mong the recent inguiries received for 


machinery for South Africa have been 
confectionery-:naking equipment for Port 
Elizabeth and oil-mill machinery for Pre- 
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Industrial Education in Public 
Schools* 


It seems to be genet illy conceded that 
kind of not 


only desirabl« 


training is 
but it 1s by 


some industrial 


but necessary ; 


no means conceded what kind of indus 
trial training is the best to prepare those 


" 


of our youth who are ultimately to fol 
low industrial pursuits 
The Superintendent of Schools of New 


York City in his seventh annual report, 
speaking of the economic necessity for 
tree public trade schools, says: “Even if 


however, manual training should produce 


ll the results its advocates claim for it, 
there is still an urgent necessity for the 
trade school proper. But as to what is 


sche “ I, 


the best kind of trade what is the 


best course of study for such an 
is the best method of adminis 


mstitu 
tion, what 
are all profoundly ignorant.’ 
Massa 
manual 


tering it, we 
Che 


chusetts 


Commission of 
2437 
training students, only 52, or 2.1 


Douglas 


states that out of 
per cent., 
are found in mechanical trades 

lo meet the 
tor different 


schools of various types must be 


requirements of training 


classes of industria! 


the 
workers, 
established 


These schools might be generally 


classed as primary and secondary indus 


trial schools 
The primary tmdustrial school should 
provide a training in as short a time as 


possible to enable our vouth to enter in 
dustrial pursuits as efhcient helpers and 
ultimately to become mechanics 


| he 


provide a traming for those who are qual 


secondary industrial school should 
ied by natural ability and previous train 
advance 


that of 


ultimately beyond the 


mg to 


crade of mechanic to foreman or 


shop superintendent 


In my opimion this classification of im 
dustrial schools should be closely fol 
lowed 

While certain of our youth should b 


an opportunity to acquire the train 
to fit 
yond the grade of mechanics, it is by no 
that it is 


given 


ig necessary them to advance he 


means necessary to assume Wis 


for all to have such a training 
While this -may be of the nature of 


class distinction, it is a distinction based 


not necessarily upon economic circum 


stances, but upon natural capacity and fit 


ness 

\s we do recognize it to be the duty of 
the State to give educational opportun 
consider those who 
tor do 


attend these manual-training schools, and 


ities to all, we must 


various reasons not, and cannot, 


offer to them an equivalent better adapted 
to their needs 


address given before the 


Association 


*Abstract of 
Connecticut 


an 
Teachers’ 
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number of youth who are compelled 


’ 


to leave our el ary schools to go into 


unskilled 
have the mental capacity for 
work, but do 


work and who do not always 


further edu 
cational the ability 


possess 


and often the desire, to becom 
If the State is 


training, 


mechanics 


a svstem rf 


to establish 
following under 
should be 


industrial the 


iving fundamental principles 
carefully considered 


1. Day classes for primary industrial 


schools 


2. Evening classes for secondary in 


dustrial schools 


3. Greater importancs ind need ft 
the primary industrial school 

| shall only attempt at this time to dis 
cuss the question of the primary indus 


trial school, as it is the type to which littl 


ttention has been paid by educators. It 


is the most important as being the first 
step in a logical system of industrial train 
ing, and owing to the fact that such 
schools will offer opportunities for ad 
vancement to that larger number of our 
vouth for which practically nothing is 


done at the present time 


As to the type of primary industrial 
school, I wish to strongly advocate what 
mav be termed the = short-course day 
) 


class 
\s this 

that of the 

attempt to 


view Variance 


is apparently at 
of educators, | 


defend 


with majority 
will 


position as 


explain and my) 


low ills as possible 


lo more fully explain the difference h« 


tween the shor id long uurse ideas 
industrial tran v | wil riefly lefine 
them 

The short course is to provide a cat 
fully selected number wit! i traming 
sufficient to enable them to secure ¢ 
ployment in the sk 1 industries 


yinners 


Under this plan it is assumed that ex 
pe CTC va ned b vorki vv iti ice s 
the principal requirement t nsure ad 

; , 
vancement to the grade of mechanic 
journeyman, rather than a longer previous 


industrial 


his traiming oiVe \ thos 
f an age possessing the physical abilit 
ind sense ot sponsibility required of 
such i class Of lap 

On the other hand, the long-course idea 
s an attempt on the part of educators 


» utilize the so-called “wasted years” of 


t inducing them to re 


he child’s life, by 


school until they are old enough 


main at 


» be physically enter skilled indus- 


tries as beginners or helpers 


The training of course is intended for 


that very large number who leave ou 


ars of age, 


‘“alled unskilled 


schools between 14 and 15 ve 
and are engaged is the so 
occupations 

The main objections urged against the 
short-course idea ineffi 


ciency, and secondarily the attitude of the 


are primarily its 


unions 





Wh ( cure ( 1 

\ \ g ! vo 
voted \ s I he te to 
nsk ib schooling, vet 
t cal | Vv 2 me 
ly intag 

It dey ) S f sponsibility 
imong tl cap nk nost 
carnes che hanes 14 K ed 

cat skilled ew igher 
W l 

Such \ v short time ilize 

mita position fe 

| ire CT I 1 better | te 1 to 
ippreciat by any opportunity 
tiered mpi hat condition 

Chat t shor se trade school has 
ffered this opportunity cannot be den.ed 

tne Cas f the Baron de Hirsch Trade 
School; I s | like to present the fol 
lowing | substantiate this 
Quoting trom m epor Baron 


ReEcEIVI BEFORE ENTRANCE TO 


HE ScHoot Comparep Witru THost 


Waces Receivep IMMEDIATELY 
\FPTER GRADUATION 
It . cs cari what our 
eraduates can int mmediatels after 


nnpleting the months’ course in the 


different trades, compared with what the 
same cases could earn at the various o« 
ipations in which they were employed 
efore entrance to the school; and so as- 
certain the improvement in wage-earning 
ipacit duc preparation we give 
hem to enter the mechanical trades 
Of the 351 eraduates of the fifteenth, 
xteenth seventeentl and = eighteenth 
lasses, 190 reported their occupa 
ind w w tT entrance » the 
. nd ccupation and wages 
ninediatelv at graduati 
ry iweragt ft se results shows that 
wat ) { ung men in New 


1 cccupations op to them without 

mre s training preparation is 

$5 yw p week the \ ive iv being 

1714 vea 

\fter recs meas months’ course as 

sp il prep to ent rvechanical 

ke s, cs ny ne! i earn 

$7.54 per w va f $2.15, due to 

heir change n made possible 

se of 1 m 

| ha vit months made a 

similar investigation of 242 of our grad 

ites. A erage g f $1.47 per week 
was shown 

From what I have said, and by virtue 


1 what has already been accomplished, I 
believe I am fully justified in recom 
nending the establishment of a_ short- 
‘ourse primary industrial school, as an at- 
tempt to solve the problem and meet a 
present demand on the part of certain 


of our youth 
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Building Ships for the Government 


Charles M. the 
3ethlehem Steel Corporation, which owns 
the Union Iron Works, of San Francisco, 
the Eastern Shipbuilding Company, of 
New London, the Crescent Shipyard Cor- 
poration, of Elizabethport, and other im- 
portant shipbuilding an- 
nounced recently at the annual meeting of 
the corporation which he heads, that the 
company would take no more shipbuilding 
from the United States 
ernment; but that, upon the completion of 
the several war under 
struction by the corporation the facilities 
which it controls 
would be devoted exclusively to the build- 


Schwab, president of 


establishments, 


contracts Gov- 


vessels now con- 


of the various yards 


ing of merchant vessels 
According to Mr. Schwab the building 
of naval vessels is carried on in this coun- 
and he that at the 
Works, three war- 
now under construction, nearly 


States 


Union Iron where 


ships are 


$2,000,000 loss was charged off in the 
past year. Part of this loss was due to 
the San Francisco earthquake, which 
overthrew derricks, damaged docks, etc., 
while another factor was the changed 
condition in trade since the contracts 
were taken, several years ago, when 
wages and materials were lower. But 


the main cause of loss on such work, Mr. 
Schwab explained, is the delay due to 
government authorities who by changes in 
specifications on the work under way and 
by certain inspection methods hamper the 
shipbuilder’s progress. 

While the published accounts of 
Schwab's 


Mr. 
remarks do not state just what 
methods of inspection as followed by the 
officials cause expensive delays in the car- 
rying out of contracts on vessels, it is 
well known that in different lines of man- 
the 
not infrequently vexatious and more or 

over-ofh- 
cious and finical inspectors. Yet, on the 
other hand, there have been not a few in- 
still 
spection upon the part of the 


ufacture for Government there are 


less costly hindrances due to 


stances where a more critical in- 
authorities 
would have been advantageous ultimately 
to the Government and the reputation at 
least of the contractor. 

the 


tions during the construction of work on 


As regards changing of specifica- 


battleships, cruisers, and other naval ves- 


sels, there is undoubtedly much cause for 
complaint upon the part of the com- 
panies building such ships. Where con- 
tracts are placed as they usually are in 


this country for a man-of-war to be com- 
pleted in three, four or five years, during 
this long period of time many modifica- 
tions of the original design naturally ap- 
pear desirable to the authorities who are 
‘onstantly studying the recent construc- 
any at- 
tempt to incorporate alterations in a ves- 


se] 


tions of foreign shipyards, yet 


well under wav, whether in the 


of heavier armor, more powerful 
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ment or higher-powered machinery means 
of course more or less delay in the work 
with additional the 
for which they cannot well be 


compensated. 


builders 
entirely 


expense to 


While it is desirable from every point 
of view that our war vessels, if we are 
to maintain a navy at all, should be of 
the highest order in all respects and that 
those responsible for the design of these 
vessels should see that all features of 
merit are included in their construction, 
there ought to be some means devised 
by which up-to-date plans may be laid 
down, followed out consistently, and the 
ship commissioned before it has become 
obsolete. Well authenticated instances 
are on record where some comparatively 
unimportant detail of a vessel under con- 
struction has been considered and recon- 
the different authorities con- 

considerable valuable time 
some compromise could be 
effected, and the work of construction 
proceeded with. Much of the delay in 
certain cases is naturally ascribed to the 
“red tape” which has to be unwound in 
the transaction of business in governmen- 
tal departments. 


side red by 
and 
before 


cerned, 


lost 


Some foreign nations, and particularly 
Great Britain, seem to be able to 
a powerful man-of-war of 
modern construction in 


com- 

the 
two years 
the date of commencement 


mission 
most 


trom 


or less 


of operations, with the result that the 
vessel has a number of years’ service 
ahead of her before she need be rele- 


gated to the scrap heap as an obsolete 
craft. While Great Britain is adding to 
her fleet 23-knot vessels we are complet- 
latest and most powerful 
19-knot vessels which, 


while they were considered the very highest 


ing as our 
battleships 18- and 
examples of the naval constructor’s art 
several 
vears back, can hardly be called such to- 
compared with the “Dread- 
naught” class, produced in British vards, 


at the time their keels were laid. 


day, when 


or with the 19,000-ton “Satsuma,” and her 
sister vessel, now building in Japan. 
Moreover, we have still in process of 


building battleships which are not of the 
class of the 18-knot “Connecticut,” but 
which when eventually finished will have 
a speed of 17 knots or less. Such, for 


example, are the sister ships “Mississippi” 
and “Idaho,” whose keels were laid early 
in 1904, and which have a displacement 
of 3000 tons less than the “Connecticut,” 
and 
under those 

When the “Louisiana” was building at 
Newport News, and the a 


engines rated at 6500-horse-power 


installed in that vessel 


“Connecticut” at 


the New York navy yard, considerable 
attention was focussed upon the compe- 
tition between the private shipbuilding 


concern and the Government vard which 


were erecting these sister vessels, and 


upon their completion it was quite 
ally believed that the Government 
the 


further 


gener- 
would 
navy 

was 


not undertake construction in 


vards of men-of-war, as it 
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found that the “Louisiana” was finished 
somewhat ahead of the other vessel, and 
somewhat lower cost. Consid- 
that no such ship as the 


first-class 


also at a 
ering the fact 

“Connecticut,” or, in fact, 
battleship, had previously been built in the 
New York yard, and that much equip- 
ment had to be laid down especially for 
the work, the showing made was an ex- 
ceedingly creditable one. It is possible 
that if other corporations follow 
the example of Mr. Schwab’s concern, 
and government con- 
tracts for vessels, the navy yards, after 
all, may be found to be pretty good 
places for the construction of future war- 
ships; and it is also possible that with 
thoroughly up-to-date equipment, and 
with considerable work of similar charac- 
ter undergoing operations at the same 
time, the cost of government-built ships 
may not be much higher than that of pri- 
the same 


any 


great 


refuse to accept 


Vate lv 


type 


constructed vessels of 





The American Museum of Security 
—Meeting of the Advisory 
Committee 


\ meeting of the advisory committee 
t the American Museum of Security was 
held after a pleasing dinner at the Aldine 
Association on the evening of April 11. 

Dr. Josiah Strong called the meeting to 
order, and Dr. William H. Tolman read 
a letter from Francis H. Richards, offer- 
ing a gold medal to be awarded for the 
best invention presented at the first exhi- 
bition of the museum, relating to automo- 
biles and motor boats. 

The committee then organized, with the 
election of Charles Kirchoff as chairman, 
and T. C. Martin as vice-chairman. The 
question of the gold medal offered by the 
Sctentific American was discussed, and a 
resolution voted that a committee of nine 
be appointed by the executive committee 
to award this medal, having full power to 
limit the field of award and establish such 
‘onditions as seem necessary. Three new 
members are to be appointed to this com- 
mittee each year, taking the places of 
three who will retire. 

It was then voted that a similar com- 
mittee of three be appointed to award the 
Richards gold medal. 

Dr. Tolman announced that Dr. L. L. 
offered an annual prize of 
essay on the subject of 
Life, that the 
ssay shall be a study of existing condi- 
their improve- 
a committee of 


Seaman has 


$100 for the best 


Safeguarding intending 
methods for 
It was voted that 


tions and 
ment 
three be appointed by the executive com- 
mittee to award this prize 

An informal discussion of the work of 
the museum occupied the remainder of 
the meeting, the desire being expressed 
that industrial associations become inter- 


ested in the work 
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United States and German Tariff 


Relations 

Some little time ago reference was made 
in these columns to our tariff relations 
with Germany, and especially to Secretary 
Root’s statement to the House that no 
agreement had been reached between that 
country and our Government since the 
temporary understanding established last 
year and at that time brought to the at- 
tention of Congress. The matter as then 
left meant that in the event of there being 
no further arrangement made in the mean- 
while the maximum tariff would be applied 
to our goods imported into Germany on 
and after June 30 of the present year. It 
is of interest to note in this connection 
that a new temporary understanding has 
been reached with Germany, which upon 
its ratification by the Reichstag may form 
a basis for a more lasting trade agree- 
ment between the two governments, pro- 
vided our Congrees sees fit to accept this 
further opportunity for a reciprocal com- 
pact. While the full details of the new 
proposition have been an- 
nounced, it is not generally supposed that 
they are of an exacting or extreme na- 


not as yet 


ture. 

Ambassador Tower at a banquet re- 
cently held in this city spoke on this sub- 
ject of trade relations between our coun- 
try and Germany. He stated that during 
the five years he had been located in Ber- 
lin he had seen a decided growth in the 
friendship between the two nations, and 
then explained how, under the most fa- 
vored nation clause, the United States has 
had the benefit of tariff concessions ac- 
corded to various European countries, and 
that now reciprocity treaties have been 
negotiated by Germany with those coun- 
tries making it necessary for us to enact 
a similar treaty or lose the trade advan- 
tages we have heretofore enjoyed. Our 
exports to Germany amount to nearly 
$350,000,000 annualiy, and these will come 
under the general and not the treaty tariff 
of that country unless our Congress de- 
cides to take favorable action in the mat- 
ter and enter into a reciprocal arrange- 
ment. 

Mr. Tower referred 
of the special tariff commission sent to 
Germany some time ago, which is headed 
by Dr. North, director of the Census 
Bureau, and whose report, in the 
hands of the President, will doubtless be 
made public in the near future 

In connection with the foregoing mat- 
American business 


also to the work 


now 


ters he touched 
methods as viewed by Germany and said: 


upé mm 


“American business methods are fully 
appreciated and highly thought of in Ger- 
They have penetrated in many di- 
the 


many. 
rections 
Germany's trades. 


volume of 
have 


increasing 
Much that we 


into 


developed in the rapidity of transacting 
affairs and the facility with which we dis- 
pose of questions that arise has found its 





way into Germany. It is very likely in- 
deed that if you were to ask a German 
merchant what he would prefer for his 
son in order to equip him for the career 
upon which he is about to enter, he would 
say, ‘A two in an American 
counting house.’’ 


year or 





The National Export Association 
of American Manufacturers 


A new indication of the efforts which 
American manufacturers are making to 
obtain an entry into foreign markets is 
the formation of the above association, 
with offices in the Park Row building, of 
this city. The object of the association 
is to establish an office in Paris, and ulti- 
mately in other European cities, and thus 
provide for the gathering of trade infor- 
mation, for the consignment of stocks of 
goods and for making provision for such 
consignments in the neutral free port of 
Hamburg, together with the investigation 
of credits and the better 
banking facilities than American manufac- 
turers now enjoy in foreign countries. 

The president of the association is Wil- 
liam A. Harris, of the William A. Harris 
Steam Engine Company, and the treasurer 
is Elam Ward Olney, of the Red Cross 
Powder Company, of New York. 


provision of 


The Carnegie Dedications 


These be great days for Andrew Car- 
negie. As we go to press, the news of 
the opening ceremonies of the dedication 
of the Carnegie Institute at Pittsburg, 
reaches us. The current week witnesses 
the corresponding ceremonies in connec- 
tion with the Carnegie Engineering Build- 
ing, of this city, and next week will see 
the house-warming of the new building 
of the Engineers’ Club. 

It has been given to few men 
ind to no other man to be willing, to dis- 
tribute wealth for the public good in the 
manner in which Mr. Carnegie has set an 
example for the world. It is certainly 
worth while to be able to do such things 
and royally has Mr. Carnegie grasped his 
opportunity 

A unique feature of the dedications is 
the presence of foreign guests of Mr. Car- 
negie to the number of 25. It is under- 
that these gentlemen have been 
isked to visit this country at Mr. Carne- 
that they wish, 


long as they can 


to be able, 


stood 
gie’s expense to see all 
and to stay as 

Mr. Carnegie’s Pittsburg benefaction, as 
now comprises a library, 
art gallery, museum, hall of music and 
school, all of which are already 
with 1500 


rounded out, 
technical 


in operation, the latter over 


students 


lhe New York 
ectri conductor in 


level, cost $150,000 per mile. 


with 
steel 


surface car lines, 


conduit below 
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New Tools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment and the Progress of Design in This Department of Work 


THE LATEST INFORMATION 


A Vise with Reinforced Slide that 1s too often lacking in fixtures of Ch rccompanying illustration repre 





this kind and as a fiber washer is used be sents a self-contained drawer oven, the 

tween each pair of disks, the durability is ne shown being equipped with fou 

[he illustration shows a sectional view assured. It is made by A. B. Christman, drawers, supported by rollers at the back 
of a bench vise having a steel strengthen- Springtield, O ind by pipe guides at the front The 
ing bar incorporated in the top of the —a drawers are removed from the oven by 
side just where % wil Co the most se A Portable Core Oven NE 2 Se Ot Sees Se ae 
[hese bars vary in width from 34 to % shown in the front, lifting them slightly 
inch, and are 5¢ inch thick. They run th sa ind running them forward by means of 
. \lan ittempts have been made to de the wheels on the inside at the back of 

( g economical and at the same time the shelves, the action being much like 
tt nt portable ire oven. Most cores” that of a wheelbarrow. The shelves are 














\ 
\ VIS VithH t FORCED SLID 
ent ‘ cnet! t thr lick L he bod cs | 
the vises are made of semi-steel Che 
Sstec taces of the vise jaws are detachabl - 
. 1 ] ’ - ! Cc? 
and when wort in ” readily replaced 
I hes« Vises ire nade hy the Char] é 


ee6068 $6669 
$892 ¢6 


Parker Company, Meriden, Conn. 


Adjustable Electric-light Fixture 





Y 
This tixture is adjustable in every 
rection through the medium of four pairs 


f friction disks lhe wall bracket is 


solid casting and carries two circular fric 


tion disks at right aneles to each other 
one lisk being screwed t the wall 
>” \ 
; | 
f ) ‘ 
>} ) 7 ——— 
= ad . ao é 
\ < > 
\ . ee 
' 
ADJUSTABLE ELECTRIK GHT FIXNTURI 











ceiling and the other carrying the firs 
bh RTABLE CORE OVEN 

arm of the bracket which has a horizonta 
movement are baked in heavy brick structures, which | self-sea ing, in that when they are drawn 
Connecting this with the arm carrying take up an unduly large amount of space, forward a plate closes the opening, so 
the mp itself is another pair of disks and which cannot be moved or shifted as that the baking of the cores on the other 
also at right angles so that the com development in the department requires shelves goes on without interruption. In 
bination gives a universal movement. The more space or a change in the general ar the illustration the shelves are shown 


large friction surfaces give it a rigidity rangement of the plant open and drawn to different distances, so 
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s to illustrate the variety of cores which position, st r to 1 tailstock of st Further, 1 pi having only 
in be baked in an oven at one time. Th lathe. Both spindles hav it one inch about one inch of sliding vement, tl 
large cores on the lower shelf are 7 in S ongitudinal feed in t ends. to bring disk wheel is always near, and rigidly sup 
in diameter. The fact that the fronts of the disk wheels in contact with the work. ported by, the m head casting C} 
he doors drop down, as shown, enables This movement 1s actuated by hand lever is an important double-head 
core plates » be taken o easily nd f t lever, tl Y v ick on disk erinder « < it I vw heavy 
Thes vens Can w*« dis ibuted out cach outet t nme Pus re qd sis limit dl termiuittent k ad ind con q nt st 1! 
the core department, thus minimizing th by micrometer stop screws, as shown disk-wheel end of spindle 
The machine mplete witl 
shaft, press, el weig!l about 500 
pouns It y Ch s H. Besly 
x | . & ) ‘ South Cln n 
reet. Chicag ( gnated by 1 
N ( 
Lathe Dog 
\\V 
| t ! ! £ d by the d 
t th ‘ d upsetting or bending 
! 4 re t b 4 

















DOUBLE-HEAD DISK GRINDER 


distance ] rremak Ss hay \\ k 1 }0¢ sp vl ‘ ue ‘ v e1 by 
p 1¢ ) s l h ven ind wans if the « 1 cting d snow i the 
rangemen f the de partment can De el! back i ‘ ‘ r movement 
fected very easily, as th po table oven is » and trom tl < us and 
no mo lifficul we than the core liform 
ench lhe work . : cking motion 
In an experimental run the temper with fine end ad t nt for centering it 
ture was found to be 450 degrees in pra ctween the disk vy s The work rest is 
‘ally all parts of the oven, and this tem shown holding brass brush-holder cast 
perature was easily maintained the entire jng the sides of whi re ground con 
lay on one bucketful of fine rk " entric with a centt rroached hole, and 
breeze, swept up in the coke bin to uniform thickness within 0.001 inch, 
One point in this oven to which espe hout ten second 
cial MESEREICe should be call | st lither spindle may thrown out of 
vision for supplementary shelves djyiding vear, locked and the opposite disk wheel 





the main rawers int visions \s ' , , 
d i ) d \ } wed to the work bv hand levet or toot 
shown in the illustration, the two highest — , : 
' ‘ lever, same as with the ordinary doubk 
da : : ‘ the Mee : 
drawers are divided into thre shelves 
' head grinder. The rocking work rest may 
| +1 . + seat ; +7 ++ 
each, the next into two and th yottom ; : 
Ki be replaced by the ordinary stationary 
me is arranged without any supplemen ; , 
: 5 cag, vl work rest, mounted on the T-slotted pad 
tary shelves The facility with whic — « . “er 
ae 7 A ; '" on the front of the bed casting 
, : . - 
these different divisions can be put in wi , , 
: , ? lhe end thrust of the spindle is taken 
enable the operator to dry any size of 1 -_ I 
between pulley and back bearing bushing 











cores readily :; - 
: ; , . na hardened and ground thrust collar of 
This device was designed by George H 


, aye ; large area. The disk wheels are 18 inches 
Wadsworth, of Cuyahoga Falls, Ohio, and ; HE Do 


diameter by %& inch thick, but the ma 


1 
is manufactured by the Falls Rivet and 
. . : , hine will swing 22-inch disk wheels os ee 
Machine Co. Cuyahoga Falls, Ohio, ° s : removable V-blocks or jaws made of tool 
’ “ I » mM nur ( nit CTW qis » - ’ ‘ 
U.S.A he laximum pe g een d steel hardened and tempered The iaws 


wheels is 20 inches . 131 


can be furnished like a pipe vise with teeth 


Double-head Spiral Disk Grinder —_* feature of this machine, as well as of for gripping rough stock for high-speed 
| 


other double-head dis} 





disk grinders built turning, or with brass jaws The dog is 


. . = : th y |? , 
In the double-head disk grinder shown by the Besly Company, is the sliding bear- a steel drop forging and is made by the 


herewith the heads are mounted on V’s ing bushings, which incase the spindle ©. K. Tool Holder Company, Shelton, 


planed on the bed casting, and clamped in and protect the bearings from grinding Connecti 


it 








| 
| 
| 
| 
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Convention of the National Ma- 
chine Tool Builders’ Associa- 


tion 


The National Machine Tool Builders’ 
Association will hold their semi-annual 
convention at Fortress Monroe, Va., with 
the Hotel Chamberlain as headquarters, 
on Tuesday and Wednesday, May 14 and 
15, 1907. 

A large attendance is assured, and the 
many interesting subjects that will be 
brought out, for discussion, will no doubt 
make it an important gathering. 

The membership has been largely in- 
creased in the past year, and any manu- 
facturer of machine tools not yet a mem- 
ber is cordially invited to attend this con- 
vention, with a view of becoming ac- 
quainted with his fellow manufacturers, 
and thus, perhaps, become an active mem- 
ber 





New Publications 





The Cleveland Twist Drill Company 
has published a very useful set of 6x9'%- 
inch cards, which are hung from a brass 
ring and intended to be placed in the ma- 
chine shop for ready reference. Among 
other things, they contain the dimensions 
of taper sockets, tapping sizes of drills, 
the speed of drills, and hints on the use 
of high-speed steel drills. The cards are 
heavy and substantial to stand rough 
usage, and will be found extremely use- 
ful. They are published for gratuitous 
distribution. 


Tue ScHutz STEAM TuRBINE FOR LAND 
AND Marine Purposes. By Max 
Deitrich. 73 6xQ-inch pages, with 43 
illustrations. E. P. Dutton & Com- 
pany, New York. 

This study of the Schulz turbine is 
one of a series on modern steam turbines, 
which, when complete, will comprise de- 
scriptions of the leading systems of which 
encouraging practical trial has been made. 
The volume is a study of the develop- 
ment and construction of the machine 
and of the action of steam upon its blades. 
While devoted primarily to the Schulz 
machine, various comparisons with others 
are made from time to time as circum- 
stances demand. 


ContTroL oF Trains. By E. B. Leigh. 33 
pp. 6xg inches. Reprinted from the 
Railway Age 

This is a plea for the use of brake 
beams which shall withstand the strains 
of air-brake service of the present day 
with less deflection and failure than some 
which are in use. It contains recommend- 
ations in regard to the maximum deflec- 
tion which should be allowed and quotes 
from various reports of the Master Car 

Builders’ Association. It also includes the 

report of the committee of this associa- 
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tion on brake beams at the convention of 
last year, and this report contains many 
interesting diagrams and figures from 
tests. It should be appreciated by rail- 
road men who have to do with this part 
of the road’s equipment. 


Tue Tueta-Pur Diacram. By Henry A. 
Golding. Second revised and en- 
larged edition; 126 5x7-inch pages, 
with 48 illustrations. The Technical 
Publishing Company, Ltd., Manches- 
ter and London; the D. Van Nos- 
trand Company, New York. Price, 
$1.25 

The use of the temperature entropy 

method of analysis, as applied to steam 
and gas engines, is much more common 
ir. Europe than in this country, and this 
little book should be of large value to 
American engine designers, because it 
presents in condensed form the methods 
which have been developed in England. 
These methods were made public through 
the publication of papers read before the 
various engineering societies, and the 
book under notice collects the informa- 
tion thus published, and places it within 
the reach of all. The book is probably as 
mildly mathematical as it is possible to 
make one on this subject, and after ex- 
plaining entropy and entropy diagrams, it 
takes up the conversion of indicator 
diagrams into entropy diagrams, heat 
losses and the application of the diagram 
to the steam, gas, oil and air engines. The 
spirit of the book is entirely graphical, 
the formidable equations which character- 
ize the standard books on thermo dyna- 
mics being conspicuous by their absence. 


ARTILLERY AND ExpLosives. By Sir An- 
drew Noble, Bart. 547 6x9-in. pages, 
with numerous text cuts, full-page 
and folded plates. Price, $6. 

The author of this volume has been 
connected with the British naval service 
for over half a century, during all of 
which time he has been active as an in- 
vestigator and student. From time to 
time he has published papers before vari- 
ous British societies, and these papers are 
here republished as they were written. 
The first paper dates from 1858, while 
the last was read before the Royal Insti- 
tution in 1890. There is, of course, some 
repetition, especially as some of the pa- 
pers are in a measure historical; but the 
author explains that to have eliminated 
this feature would have necessitated a 
re-writing of the entire series of papers, 
and he has hence published them as they 
were originally prepared. The student of 
artillery will be disposed to thank him 
for his decision, as in no other way could 
the viewpoint of a student at various pe- 
riods of time be reproduced as they now 
are, and the result is a volume which, 
while perhaps somewhat larger than it 
might otherwise be, nevertheless pos- 
sesses an interest which would be impos- 
sible in any history of the subject writ- 
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ten today. It is not to be understood, how- 
ever, that the book is primarily a history. 
On the other hand, the author’s researches 
and analyses are of large scientific and 
practical importance—the historical feat- 
ures of the book being incidental rather 
than a matter of criginal intention. 





Personal 


Thomas Kirk, formerly with the Be- 
ment-Miles Company, of Philadelphia, 
has accepted a position with the Ridgway 
(Penn.) Machine Company, succeeding L. 
H. Morgan as superintendent, ill health 
compelling Mr. Morgan to resign. 

B. F. Murphy has resigned his position 
with the B. F. Sturtevant Company’s New 
York branch to accept one with the 
Buffalo Forge Company at its branch 
office in New York. In accepting the lat- 
ter position Mr. Murphy returns to a 
former connection, as he received his in- 
itial training in the blower business with 
the Buffalo Forge Company, at its 
Buffalo works. 





Obituary 


William George Gill, consulting en- 
gineer, member of the firm of Philip H 
Gill & Son, New York City, died at his 
home in Brooklyn, March 6. Mr. Gill 
was born in Cornwall, England, 1848 

Gen. Eugene Griffin, first vice-president 
of the General Electric Company, died at 
Schenectady, April 11. General Griffin 
was 52 years of age, and was a member 
of the American Society of Mechanical 
Engineers since 1889. He took a promi- 
nent part in the affairs of the Engineers’ 
Club, and was actively interested in the 
Engineering Societies Building, which is 
to be dedicated on April 16 and 17. 

A. J. Cromwell, for many years super- 
intendent of motive power of the Balti- 
more & Ohio Railroad, and an important 
factor in locomotive building, died at 
Baltimore, April 9, at the age of 76 years. 
Mr. C&mwell entered the company’s em- 
ploy 45 years ago as a machinist and rose 
in the ranks until he became head of the 
motive department. He designed many 
of the improvements to increase the speed 
of locomotives and planned the engines 
which established the 45-minute schedule 
between Baltimore and Washington. He 
retired several years ago. 





Business Items 


The C. W. Raymond Company, Dayton, 0O., 
manufacturer of clay working machinery, is 
preparing to build a new factory. 

At the recent international exhibition held 
in Liege, Belgium, the Armstrong Bros. Tool 
Company, of Chicago, was awarded a medal 
for its exhibit of lathe and planer tool 
holders. 

The Precision Appliance Company, 832 
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Austin avenue, Chicago, has purchased all 
the assets of The Steel Ball Company, from 
the trustee in bankruptcy and has taken over 
the business. 


The Pittsburgh (Penn.) Automatic Vise 
and Tool Company contemplates starting a 
plant in Europe. Its vises are said to 
be thoroughly covered by patents in almost 
every country. 

The Wilmarth & Morman Company, of 
Grand Rapids, reports that its shipments of 
drill grinders and loose pulleys the past three 
months were 50 per cent. more than for the 
similar period a year ago. 


The Diehl Manufacturing Company, Eliza 


beth, N. J., manufacturer of electric motors, 
dynamos, electric fans, ete., has opened a 
Baltimore office at 217 N. Calvert street, 


with H. A. Thomas as manager. 


J. H. Dohner, for a number of years with 
the National Cash Register Company, has 
accepted a position as assistant general super- 
intendent with the National-Acme Manufac- 
turing Company, Cleveland, Ohio. 

The Crocker-Wheeler Company, manufac- 
turer and electrical engineer, of Ampere, 
N. J., has established a branch in Birming- 
ham, Ala., with B. A. Schroeder as manager. 
The new office is in the Woodward building. 

The Goldschmidt Thermit Company's of- 
fices are now located on the 14th floor of the 
West Street Building, 90 West Street. New 
York City. The company has also opened an 
office at 432-436 Folsom street, San Fran- 
cisco, under the management of L. 
Heynemann. 


The Cincinnati (Ohio) Planer Company 
has broken ground for a new plant at Oakley, 
Ohio, a suburb of Cincinnati, where eight 
acres have been secured. A brick and steel 
structure of 140 by 200 feet will be erected, 
equipped with new machinery throughout and 
operated in addition to its present plant, 
When completed a second building of the 
same dimensions will be built and the entire 
plant moved to the new location. Other 
manufacturers locating in the same vicinity 
are the Cincinnati Milling Machine Company, 
The Bickford Drill and Tool Company, and 
the Triumph Electric Company. A central 
power company owned by the four concerns 
will furnish heat, light and power to the 
plants. 


On May 1, 
Bement-Pond 


the Chicago branch of Niles- 
Company will occupy its 
new offices on the sixth floor of the new 
Commercial National Bank Building, Clark 
and Adams streets, Chicago. Pratt & Whit- 
ney Company will abandon its show room 
and offices at No. 46-48 South Canal Street, 


and will combine its machinery sales de- 
partment with that of Niles-Bement-Pond 
Company. The show room and stock of Pratt 


& Whitney small tool and the small tools 
sales department will be located on the ground 
floor of the new Plamondon building, Clinton 
and Monroe streets, where a complete line of 
Pratt & Whitney small tools and gages will 
be carried in stock. Geo. F. Mills, who has 
for several years looked after the interests of 
these companies in the Chicago territory, will 
continue as manager of the Chicago offices. 





Trade Catalogs 





P. Dupressoir, Constructeur, Maubeuge 
(Nord) France. Catalogs of ‘Rolling’ auto- 
mobiles. Illustrated. 


Rochester Gas Engine Company, Rochester, 
N. Y. Catalog of marine engines. Illus- 
trated, 48 pages, 6x9 inches, paper. 


The Veeder Manufacturing Company, Hart- 


ford, Conn. Booklet No. 103 describing 
counters. Illustrated, 12 pages, 3x6 inches, 
paper. 
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Goldschmidt Thermit Company, 90 West 
street, New York. Catalog describing the 
Thermit welding process. Illustrated, 16 


pages, 9x12 inches, paper. 

Standard Safety Air-Cushion Company, 
31-33 Broadway, New York. Catalog of 
safety-air cushions for elevators. lllus- 
trated, 744x10 inches, paper. 

R. D. Wood & Company, Philadelphia, 
Penn. Catalog of centrifugal pumps for 
water works and high pressure fire service. 


Illustrated, 35 pages, 6x9 inches, paper. 
Jeffrey Manufacturing Company, Colum- 
bus, Ohio. Illustrated. Supplement of con- 


veying machinery for saw mills, lumber mills 
and wood working industries. 72 pages, 6x9 
inches, paper. 

Manhattan Electrical Supply Company, 17 
Park Place, New York. Catalog No. 22 en- 
titled “‘Something Electrical for Everybody,’ 
which includes electricians’ supplies, tele- 
graph instruments and supplies, automobile 
sundries, etc. Illustrated, 144 pages, 4x8% 
inches, paper. 





Manufacturers 


The Pacific Metal Works, 
will erect a new plant. 


The Rochester (N. Y.) Non-Rust Tinware 
Company will erect a large new plant. 


Portland, Ore., 


The H. J. Hartman Foundry Company, 
Grand Rapids, Mich, will build an addition. 

Confer, Smith & Co., iron founders, Ham- 
burg, Pa., will erect an addition to their 
plant. 

The Aluminum Manufacturing Company, 
Two Rivers, Wis., will erect a $22,000 ad- 
dition. 

The Genesee Tack Company, Rochester, 
N. Y., will erect a new plant at a cost of over 


$13,000. 
The Union Screw Company, Cleveland, O., 


will erect a new plant at a cost of about 
$50,000. 
The Manufacturers Foundry Company, 


Waterbury, Conn., will erect two new foundry 
buildings. 

The Trahern Pump Company, Rockford, 
Ill., will enlarge its plant, doubling its pres 
ent output. 

The Stearns Gas Engine Company, Los 
Angeles, Cal., is constructing a new $10,000 
factory building. 

The Republic Stamping and Enameling 
Company, Canton, O., is erecting a new plant, 
to cost $400,000. 

The Standard Textile Company, Fort Ed- 
ward, N. Y., whose plant was recently burned, 
will rebuild at once. 

The Royal 
troit, 
apolis, to 

The Vanderman Plumbing and 
Company, Willimantic, Conn., 
addition to the foundry. 

The Connecticut Telephone and Electric 
Company, Meriden, Conn., will erect a four- 
story addition to its plant. 


Crown Lead Company, of De- 
Mich., will erect a factory in Minne- 
cost $50,000. 


Heating 
will build an 


Work has been started on the new ma- 
chine shop for the American Steam Pump 
Company, Battle Creek, Mich. 

The Sterling Engine Company, Buffalo, 
N. Y., bas increased its capital stock and will 
erect a new $20,000 building. 

D. & H. Scovil, Higganum, Conn., manu- 
facturers of farming implements, are erecting 
two additional factory buildings. 

Plans have been drawn for an enlargement 
to the foundry and backsmithing department 
of Girard College, Philadelphia, Pa. 

The Theodore C. 


Fedders Manufacturing 


SI 


ur 


Company, Rochester, N. Y., making automo- 
bile supplies, will erect a new factory. 

Plans are being prepared by the Boston & 
Albany Railroad for the enlargement of the 
motive power shops in Merrick, Mass. 


Plans have been completed for the new fac 


tory afd boiler house to be erected for the 

Geometric Tool Company, Westville, Conn 
The American Brake Shoe and Foundry 

Company will erect another plant at Chat- 


tanooga, Tenn., at a cost of over $50,000, 


The Emerson Manufacturing Company, 
Rockford, Ill., makers of agricultural im- 
plements, will build four additions to its 
plant. 

Carl Spoerer’s Sons, Baltimore, Md., have 
awarded contracts for the erection of a car 


riage and automobile factory to cost about 
$20,000. 

The National Manufacturing Company, 
Sterling, Ill, making hardware specialties, 
will erect a three-story factory to cost 


$15,000, 


Plans and specifications have been received 


at Washington for a new wire-rope mill at 
the Charlestown navy yard This will cost 
about $75,000. 

The Frisco Railway has appropriated 
$1,000,000 for the purchase of grounds and 
erection of machine and repair shops in 
Evansville, Ind. 

The United States Steel Lock Company, 
Lyons, Iowa, will erect an addition to its 
foundry and another for its polishing and 
plating department. 

Rackliffe Bros., Inc., Hartford, Conn., man 
ufacturers of sashes, doors and blinds, will 


erect a new four-story factory building. Elec 
tric power will be used. 
The Southern Pacific Railroad has planned 


new buildings for its yards at Los Angeles, 


Cal., including a two-room oil car repair 
shop, blacksmith shop, etc. 

The Joliet (Ill.) Iron Products Company, 
a new concern capitalized at $200,000, has 
purchased a site for its plant. J. J. Gaskill, 
D. H. Lentz and others, incorporators 

The Mayo Iron Works, Richmond, Va., a 


newly chartered concérn, and which absorbed 
the Cameron-Tennant Machine Works, will 
make extensive alterations and additions to 
the present plant. 


The Kansas City (Mo.) Railway Foundry 
Company is erecting a plant at Sixth street 
and Walker avenue, West Side, for the manu- 
facture of lubricating cups and journal boxes. 
A. F. Reitz is president. 


C H. Chandler, of the Chandler Pump Com- 
pany, Cedar Rapids, Iowa, is interested in a 
new radiator manufacturing plant now being 
put up, which will conssist of a foundry, ma- 
chine shop and power house. 


Want Advertisements 


Rate 25 cents a line for each insertion 
About sim words make a line. No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for the 
ensuing week's issue. Anawers addressed to 
our care will be forwarded. Applicants may 
specify names to which their replies are not 
to be forwarded, but replies will not be 
returned, If not forwarded, they will be 
destroyed without notice. No information 
given by us regarding any advertiser using 
box number. Original letters of recommenda 
tion or other papers of value should not be 
inclosed to unknown correspondents. Only 
bona fide advertisements inserted under this 
heading. No advertising accepted from any 
agency, association or individual charging a 
fee for “registration,” or a commission on 
wages of successful applicante for situations. 





Miscellaneous Wants 


Cox Computers, 75 Broad St., 


Caliper catalog free. E. G. 
Columbia, Pa. 


New York. 
Smith Co., 
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Will buy or pay royalty for good patented 
machine or tool. tox 282, AMER. MACH. 

Light fine machinery to order; models and 
electrical work specialty Ek. O. Chase, New 
ark, N 

Special machinery to order, carbon and 


other molds specialty ©. Anderson, 30 Law 
rence St Newark, N. J 
machinery accurately built 
and = turret-lathe work 
Emory & Co., Newark, N. J. 
Special machinery, toolmakers, screw ma 
chine products and manufacturers. Gierth & 
Richards, 251-255 Elm 8St., Newark, N. J. 
Wanted —~Manufacturer to build in quanti 
ties, a new type of standard machine (com 
pressor) in steady demand \ddress . 
Co., Box S21, Pittsburg, Pa. 


Wanted — Machine 


Screw 


Special 
solicited 


machine 
Robt. J 


work for lathes, planers 


and boring mill in a shop well equipped to 
handle medium and heavy work Manufa: 
turer, P. O. Box 217, Dayton, Ohio 

Special machinery and duplicate machine 
parts built to order: tools, jigs and experi 
mental work; complete modern equipment 
MacCordy Mfg. Co., Amsterdam, N. Y. 

Small automatic machinery for special 
work, models, jigs, ete. built to order 
Satisfaction guaranteed Novelty Engineer 
ing Association, Box 264, Fitchburg, Mass 


Arrange with us to do your manufactur 
ing: we build special machinery, special tools, 
etc. Lewis Blind Stitch Machine Company, 
502 North Commercial St St. Louis, Mo. 

Experimental engineer, now in charge with 
large corporation, desires to undertake in 
spare time development of ideas on automatic 
or other machinery ; communication solicited. 
Box 859, AMERICAN MACHINIST. 


machine-tool im 
showrooms and _ offices in 
France, Italy and Japan, is 
agencies for machine tools of 
Box 180, AMER. MACHNIST. 


A large English tirm of 
porters, having 
Great Britain, 
wanting good 
all kinds. Apply 

Wanted—To buy patent, or manufacture 
under royalty, any specialty where high-grade 
grey iron castings constitute 60 per cent. or 


more of total cost; would also consider New 
England or Eastern rights to established 
article “Founder,” Care AMER. MACHINIST 

Draftsman, engineers, learn automobile 
drafting and designing including the latest 
European and American practice; the only 
field not overcrowded: instruction in = class 
room and by correspondence. The New York 
School of Automobile Engineers, 146 West 


H6th Street 
Advice ; 
eal; tell me 


mechanical, practical and techni 
your needs, I'll tell you the 
cost: lowest estimates given on fine tools, 
dies and presses for sheet metal goods pro 
duction: have you my books? Jos. V. Wood 
worth, M. E., Arbuckle Building, Brooklyn, 
Dk Bec Use 


The shops of the Motor Car Specialty Com 
pany, at Trenton, N. J., in addition to build 
ing speed meters and other high-class speed 
recording instruments, are open for the manu 
facture of light high-grade machinery, on 
contract or royalty basis, either in large or 
small quantities. 


To builders of machinery : wanted; a com 
pany with thoroughly equipped shop and 
build an automatic screw 


plenty of cash to 
machine which is fully up to date; beyond the 
experimental stage, having been building for 
1” vears and will execute twice the work ol 
any single spindle. Box 872, Amer. Macu 


We can build machinery for quick delivery. 
A shop building machine tools wishes to take 
contracts for the construction of machinery 
or anything that can be produced in a foun 
dry and machine shop. Send a and 
specifications and estimates will be made with 
guarantee of quick delivery We can refer to 
a standard line of tools now on the market as 
to the quality of workmanship. Box 75, 
AMERICAN MACHINIST 


A prosperous States 


manufacturer in the 
desires to establish a factory in Canada and 
would deal with a cavable young man who 
can invest $25,000 to $30,000 and take charge 
of the business, a man familiarwithsteam en- 
gines or steam engine specialties preferred. 
This is an exceptional opportunity for a 
young man to establish himself in business, 
for the proposition is open to full investiga- 
tion. Address “Opportunity,” AMER. MACH. 


We build machines or parts on rush orders. 
A modern shop equipped with milling ma 
chines, drill presses, universal grinders, 
stamping press, automatic screw cutting ma- 
chine and lathes, will take contracts for the 
quick delivery of articles that can be built 
in such a shop. Send drawings and specifi 
cations or samples and estimates will be re- 
turned with guarantee of quick delivery. We 
also build models and do experimental work. 
Address Box 830, AMERICAN MACHINIST, 


AMERICAN MACHINIST 


Situations Wanted 


Classification indicates present address of 


advertiser, nothing else 


CONNNECTICUT 
Superintendent wishes to make a change, 
accustomed to tine and medium heavy inter 
changeable work; a designer of modern tools, 
jigs, and special machinery for rapid produce 


tion 30X 7TS4, AMERICAN MACHINIST 
As superintendent or machine shop fore 
man; thorough mechanic, up to date; tact 
ful with help, large experience in building 
machinery; also tools and repairs: best of 
references tox S71, AMER. MACHINIST 
ILLINOIS 


lvaftsman-—-Engineer in charge of large 
drafting room in the West wants work in the 
Kast tox 776, AMERICAN MACHUNIST 
wanted as superintendent of 
foundry and pattern shop: by one that has 
ind can produce results. Address Box S64 
AMERICAN MACHINIST 


Wanted Situation as 


Situation 


foreman pattern 


maker; 10 years’ experience with a_ record 
second to none. Address Wm. Smith, 27 
West Allen St., Springfield, Il 
MASSACHUSETTS 
Blacksmith foreman desires change. Sox 
SOO, AMERICAN MACHILNIST 
Draftsman : mechanical ; 3 years’, 10 


months’ machinist apprentice ; experienced in 


boiler and general machine work: desires 
position as draftsman or erector. “W. W.,” 
sox S45, AMERICAN MACHINIST. 


MICHIGAN 
Wanted—-Vosition as superintendent or 
general foreman; experienced; light or med 
ium work; large volume, first-class references 
Box S62, AMERICAN MACHINIST 
NEW JERSEY 
man; 29; drop forge and engine 
five years’ estimating and general 
engineering work, outside preferred; will go 
on road. Address Box S74, AMER. MACH. 
Graduate of German university wants posi 


Iractical 
experience ; 


tion; practice in steam turbine work: fa 
miliar with all kinds of figuring: any loca 
tion. Box S70, AMERICAN MACHINIST 


A-1 mechanic with exceptional inventive 
and organizing ability; experienced on small 
and medium interchangeable work and who 
ean handle help to advantage, desires posi 
tion of some responsibility. tox S78, AM. M 

Superintendent; thorough mechanic; age, 
2: good executive; can install complete 
system; up to date on interchangeable ; 
tool work: good designer: best ol 

Box S66, AMERICAN MACHINIS' 


NEW YORK 
mechanical draftsman desires 
AMERICAN MACHINIST. 


cost 
jig and 
reference. 


Experienced 
position tox 6D, 


Master mechanic; 25 years experience on 
machinery, tools and instrument work; de 
sires position in New York or New Jersey. 


AMERICAN MACHINIST. 
experience drafting, de 
machines; transmission, 
open for engage 
MACHINIST 


Address Box S40, 
Mechanical man; 
signing automatic 
and in charge in general is 
ment. Box S58, AMERICAN 
Mechanical engineer and draftsman; grad 
uate German; age 25; 4 years’ experience: 
desires change: New York or New Jersey 
preferred. Box 822, AMERICAN MACHINIST 
Superintendent; age 37: wide experience 
on interchangeable work, special machinery 
and metal specialties; executive ability and 
excellent manager of men. Address Box 802, 
AMERICAN MACHINIST. 
Mechanical superintendent, employed, de 
sires to make a change; expert toolmaker, ma 


chinist, designer and manufacturing econo 
mist; strong executive: salary secondary con 
sideration Box 795, AMERICAN MACHINIST. 


onto 

Draftsman (detailer and tracer) age 19; 
at present employed; wishes to change posi 
tion; two years experience in Corliss engine, 
mining machinery and structural iron works 
Rox S6GS, AMERICAN MACHINIST 

PENNSYLVANIA 

Machine shop foreman desires position; ex 
perienced toolmaker; good executive. tox 
S76, AMERICAN MACHINIST 

Superintendent, shop manager: high-grade 
factory executive, wants to change; west or 
south preferred. tox S34, Amer. MACH. 

Superintendent or foreman; expert in man 
ufacturing methods, several vears’ experience 





as executive, hustler and cost reducer; fur 

nish best references from present employer 

Box 875, AMERICAN MACHINIST. 
Wanted—Position as superintendent or 


shop manager; technical and practical train- 
ing of 22 years; designed, built and equipped 
three modern plants; good organizer, system 
atizer and up to date on modern methods of 
production. Box S28, AMERICAN MACHINIST. 
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Help Wanted 


Classification indicates present address of 


advertiser, nothing else. 
ANADA 
Superintendent to take charge of small 
Lardware manufacturing plant, capable of 


very large industry, must 
handler of men and cap 
able of designing tools to produce goods at 
lowest possible cost; opportunity for ambi 
tious worker. Address, stating salary wanted 
to “Canada,” AMERICAN MACHINIST 
CONNECTICUT 
First-class operator on 


developing into a 
be a worker, good 


Wanted Jones & 


Lamson turret lathe; also one first-class all 
around machinist. The New Machine Co., 
Danbury, Conn. 

Competent machinist and toolmaker_ to 
take general charge of tool room in a Con 
necticut manufacturing concern: must be 


Apply giving age. experience and 


up-to-date. 
S63, AMERICAN MACHINIS' 


reference te tox 


FLORIDA 


Wanted Boilermakers and machinists ex 
perienced on marine work; pay from $3.tis 
to $2.32 per diem. Apply to Board of Labor 


Yard, Vensacola, Fla. 
GEORGIA 


Machinists to work in 


Employment, Navy 


Wanted one of the 


best shops in Atlanta; good places for good 
men; open shop. E. Van Winkle Gin & Ma 
chine Works, Atlanta, Ga. 

ILLINOIS 


Wanted Foreman in the jobbing = and 
special order department of large sheet meta! 
works; department embraces light and heavy 
sheet metal of all description; applicant must 


have large experience and executive ability : 

German preferred ; salary $1500. Ad 

dress Box 803, AMERICAN MACHINIST. 
INDIANA 


Toolmakers; lathe hands, and as 

good wages; steady employment : 
Motor (o.. Logansport, Ind. 
MASSACHUSETTS 

experienced sewing machine 
adjuster and mechanic familiar with ove 
stitch machines “United,” AMER. MACH. 

Wanted—A foreman for machine depart 
ment for a progressing manufacturing con 
cern; good position for right man. Address 
Box S57, AMERICAN MACHINIST. 

Good mechanical draftsman for design of 
measuring instruments wanted by manufac 
turing concern near Boston; address with ful! 
information regarding age, education, experi 
ence and salary expected to Box 83s, 
AMERICAN MACHINIST. 

Wanted—Tool and die makers accustomed 
to accurate, complicated work; steady work 
to thoroughly competent men; wages 40c. per 
hour subject to a liberal increase after show 
ing the necessary ability: give references. 
Address The D. F. Briggs Co., Manufacturing 


Wanted 
semblers ; 
Western 


Wanted—An 


Jewelers, Attleboro, Mass. 
Wanted— Young machinist who has had 
drafting room experience to be assistant 


manager of a plant building fine machinery : 
must be sober, honest, willing to work hard; 
exceptional chance and interest in business 
to any one who can prove his ability; give 
age, experience and _ references. Box 832, 
AMERICAN MACHINIST, 

MICHIGAN 

Machinists Wanted—First-class 

hands and floor hands on heavy 
steady employment assured. Northern 
gineering Works, Detroit. Mich. 

MISSOURI 


Wanted First-class adjusters 
to adding machine and typewriter work. 
versal Adding Machine Co., St. Louis. 

Draftsman Wanted—-Large lead mining 
company, 65 miles south of St. Louis, Mis- 
souri, wants draftsman for mechanical draft 
ing and for making surface and underground 
maps; must be first-class freehand letterer 
and neat workman; man with knowledge of 





machine 
work : 
En- 


accustomed 
Uni 


plotting and calculating survey field notes 
preferred: applicants please submit speci 
mens of work and state salary wanted. Box 


AMERICAN MACHINIST. 

NEW JERSEY 
Wanted — Mechanical draftsman ; must have 
had some experience in tools, jigs; state ex 
perience and salary expected. Box 873, Am. M. 
Wanted Tool, die and instrument makers 
accustomed to accurate, complicated work: 
steady work and good wages to thoroughly 


S67, 


competent men; give references. Address 
tox 438, AMERICAN MACHINIST. 
We have increased our plant and desire 


floor and vise hands for day work and lathe 
hands for night work. Good pay and steady 
work for good men. Address or apply at 
Pond Machine Tool Co., Plainfield, N. J. 
Several competent mechanical draftsman 
wanted with experience on general engineer- 
ing and construction work ; good positions for 
the right parties assured; none but Amer- 
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icans need apply; state age. salary expected proper applicants Apply, giving references, in the West: one who could invest about 
and give references. Box S861, Aver. Macn. as well as wages expected Box Oh, $10,000 preferred An excellent opening for 
NEW YORK AMERICAN MACHINIS1 the right man. Full investigation demanded 
. Foreman ; ambitious, capable machinist, ac and = given Address tox te AMERICAN 
> ar y pr ¢ . > “Os , : ’ : i » & 
,Wanted—Patternmaker at McEwen Bros.,  cystomed to die work. and economical man MACHINIS 
Wellsville, N. Y. 


: : ' ; ufacture of sheet metal goods and stamp 
Wanted—-Experienced diemaker on drop ings; also experimental work; must handle 





forging dies. Box 842, AMER. MACHINIST men well; would arrange working interest 
Wanted—Two draftsmen and three tracers for good man; business in growing prosper For Sale 
on drawings for construction work: state age ous — condition : splendid business future 
and salary. Box S77. AMERICAN MACHINIST. awaits such a Wal ; give we cet age, rel 
. —_ va erences, etc olverine fg. Co., *ittsburg. 
Wanted Experienced draftsman, toolma- Pa. Test Indicators. H. A. Lowe, Cleveland, O 
kers and machinists; give age. references ; , —. . 
and wages expected. Remington Arms Co., Wanted First-class auoma th screw ina For Bale = oundry, wood and tron machine 
Ilion. N. Y chine operator who is capable to cam Shop sox «4, Albion, x 
J : 4 ! Cleveli i z r , . 
Wanted Several first-class mechanical and AB. ee a a a = 4 Wood pattern business for sale Ceniralis 
> . elie * — sig vols 0 . Te " - 
electrical draftsmen. Apply, giving age, ex who can keep machines in re ~~ ; Mi t be located In New York City; excellent oppor 
perience and salary expected to Engineer in a on ” ——— easy Box S860, AMER. MACHINIST 


first-class toolmaker and capable of handling 


men; will have charge of twenty-four 2” and For Sale-—Jobbing iron and brass foundry, 


Charge, Drafting Department. General Elec 
; 2%” machines and also of toolroom; only located in western Pennsylvania; price $6000 


tric Company, Schenectady, 


Toolmaker to devise methods, tools and fix first-class man should apply Address, giving Address Box S15 AMERICAN MACHINIST 
tures for rapid production, to take charge of age, experience and reterences, F. K, Land For Sale Locksmith and = light repair 
a small tool room as working foreman, and graf, Bridgeville, Pa shop: lathe and milling machine: good fer 
to repair machine tools; a permanent posi one or two men Box 331. Bellows Falls, V1 
tion; state experience, references, age and RHODE ISLAND ; ; 
pay expected. Address Green Fuel Econo We are continually adding to our force, ex An established engine lathe business in city 
mizer Co., Matteawan, N. Y perienced toolmakers, machinists and drafts —s Se agree = Raven gs commery we. 

OHIO men on special tools fixtures and models to. a Snrinetiel oo Sat wence Address — 

Wanted—One machinist experienced on a light, high-grade machinery. Good wages and "0; SPE MBI 
* : : ae . . : steady employment Apply to Taft-Peire For Sale-—-Cyclopedia of modern shop pra: 
oA heavy Brown & Sharpe Universal Mill Mfg. Co.. Woonsocket. R. 1 tice, four volumes; bound in green morocco 
ing machine. State wages expected and ex leather. Practically new; cost $18; will sell 
perience, Leidecker Tool Co., Marietta, © WISCONSIN for &6 Address 1 VN © Box 425. Ch 

Wanted—-Superintendent for machine shop To cope with the continuous enlargement of cago, Il 
on small tools, must be a toolmaker. ma our business, first-class machinists, pattern For Sale—Practically new Pratt & Whit 
chinist and know how to get work out quickly, makers, molders and boeilermakers can find ney 9” Pillar shaper, cutter ead having 
and manage the shop. State what kind of steady employment Box So, Milwaukee stroke of 10”; in excellent condition; rea- 
business you have had experience in, also Large concern building excavating and rail son for selling too small range for our work 
salary expected, etc, Box S65, AM. Macn way machinery wants to correspond with Address Box S55, AMERICAN MACHINIST 

Wanted—Mechanical drawing checker: an _ first-class mechanical draftsmen with view to For Sale-—Large power punch press; Bliss 





experienced, practical and reliable man, : filling future vacancies as they occur; wantS  giijes No 4 geared; weight, 6600 Ibs. open 
30 or more, wanted by a large automobile men now employed; give full experience and ing 9”x12”": stroke ll” perfect order: used 
manufacturer: must be experienced and have reasons for changing; shop experience great) Jy" months: reason for selling changing 
good mechanical ability to check drawings, advantage: all letters acknowledged and held character of work Knapp Electric & Mowntty 
see that parts will assemble without inter- confidential. Box 919, AMERICAN MACHINIST. (5173 W. Sist St.. New York : 

ference, and make estimates of material re WEST OF MISSISSIPPI We fer . 
quired in construction: permanent position e ote 
and good salary for right man; references. 


for sale at a sacrifice a standard 
Wanted. A good superintendent capable oi patented tool which has been on the market 
handling pattern shop, foundry and machine for four years, and extensively advertised, to 


Address Box S01, AMERICAN MACHINIS1 - - - MA : 
: : shop departments in a general jobbing, repair vether with jigs, tools, dies, crude and . 
PENNSYLVANIA ing and manufacturing shop located in a rap tinished product; orders turned over to the 
Wanted—Capable diemakers to work = on idly growing city of two hundred thousand in purchaser; best reason for selling Address 





heavy drop-forge dies: steady work for the habitants, center of a big lumbering country . O. Box 635, Warren, Va 
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Classified Index to Articles Advertised 





Abrasive Materials 


Abrasive Material Co., Phila., Pa. 

American maere Wheel Co., 
Providence, R. 

Carborundum * “Niagara Falls, 

Cortland Ce. 


Wheel Co., Cort- 
land, 


Norton Co., Worcester, Mass. 


Pike Mfg. Co., Pike, N. H. 

Safety Emery Wheel Co., Spring- 
fleld, O. 

Superior Corundum Wheel Co., 
Waltham, Mass. 

Vitrified Wheel Co., Westfield, 


Mass. 


Aftercoolers, Air 
Ingersoll-Rand Co., New York. 


Air Lifts 
Ingersoll-Rand Co., New York. 


Alundum 
See Grinding Wheels 


Arbor Presses 
Barnes Co., W. F. & John, Rock- 
ford, " 

Bartlett, E. E., Boston, Mass. 
Marshall & Huschart Machinery 
Co., Chicago, Ill. 
Niles-Bement-Pond Co., New York. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Arbors 

Butterfield & Co., Derby Line, Vt. 


Cochrane-Bly Co., Rochester, N.Y. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Union Twist Drill Co., Athol,” 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Architeets 

Ballinger & Perrot, Phila., Pa. 

Dodge & Day, Philadelphia, Pa. 


Barrels Steel 


Lyon Metallic Mfg. Co., Aurora, 
Ill. 





Barrels, Tumbling 
Baird Machine Co., Oakville, Ct. 


Bars, Boring 


Beaman & Smith Co., Prov., R. I. 
Cleveland Twist Driil Co., ‘Cleve 
land, O. 

Niles-Bement-Pond Co., New York. 

i Teol & Supply Co., New 

ork. 


Bearings, Ball and Roller 


Boston Gear Works, Norfolk 
Downs, Mass. 

Hyatt Roller Bearing Co., Har- 
rison, N. J. 


Standard Roller 
Philadelphia, Pa. 


Belt Dressing 


Bearing Co., 


Clipe -Sartace Mfg. Co., Buffalo, 

Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 

Rhoads & Soas, J. Phila., Pa. 


Shultz Belting Co., 4 Louis, Mo. 

Belt Filler 

Schieren & Co., Chas. A., New 
York. 


Rhoads & Sons, J. E., Phila., Pa. 
Shultz Belting Co., St. Louis, Mo. 
Belt Lacing Machine 


Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 
Belting, Leather 


Maia Bettas Co, Phila., Pa. 
Rhoads & Sons, J. B., Phila., Pa. 
— & Co., Chas. | @ "New 


or 
Shults Belting Co., St. Louis, Mo. 


Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Bending Machinery, Hy- 
draulic 

Nilee-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 


Bending Machinery, Plate 
Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


ork. 
Sellers & Co., Wm., Phila- 
delphia, Pa. 
Whitcomb-Blaisdell Machine Tool 
@o., Worcester, Mass. 


Bending Machinery, Power 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bethlehem Foundry & Mach. Co., 
South Bethlehem, Pa. 

Bo — & Plummer, Worcester, 


Long 4 = Allstatter Co., Hamilton, 
Niles-Bement-Pond Co., New York. 


Inc., 


Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 
Bending Tools, Hand 


Wallace Supply Co., Chicago, III. 
Blanks, Net and Screw 


Gree & Sons, Jos., Cleveland, O. 

hitman & Barnes "Mfg. Co., Chi- 
cago, I 

Blocks, Chain 

See Hoists, Hand 


Blowers 
American Gas Furnace Co., New 


ork. 
Buffalo Forge Co., Buffalo, N. Y. 
Chicago Flexible Shaft Co., Chi- 


cago, Ill. 
General Electric Co., New York. 
Niles-Bement-Pond Co., New Yora. 


cy Tool & Supply Co., New 

ork. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Blue Print Machines 


General Electric Co., New York. 
Keuffel & Esser Co., New York. 
Soltmann, EF. G., New York. 


Blue Print Paper 


Keuffel & Esser Co., New York. 








Boilers 
Struthers-Wells Co., Warren, Pa. 


Bolt and Nut Machinery 


Acme Machry. Co., Crsvaiand. A 

Bertram & Sons Co., L 
Dundas, Ontario, a 

Boynton & Plummer, Worcester, 

ass. 

Brown & Co. H. B., East Hamp- 
ton, Con 

Detrick ‘ Harvey Mach. Co., Bal- 
timore, be 

Foote-Burt Co., Cleveland, O. 

Harrington, Son Co., Edwin, 
Philadelphia, Pa. 

Landis Machine Co., Waynesboro, 


Pa. 
Northern Blec. Mfg. Co., Madison, 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 

Sellers & go. Wm., Phila- 
delphia, 

Standard Machinery Co., Bowling 
Green, Ohio. 

——~ Bagineering Works, Bll- 


ci 
Vandyck Churebtil Se. New York. 
Waterbury Farrel Fdry. & Mach. 


Inc., 


& i." Mfg. Co., *Green- 


field, Mass. 

Yost Mfg. Co., G. M., Mechanics 
burg, , 

Bolt Heads 

Lang Co., G. R., Meadville, Pa. 


Belts, Coupling 
Cleveland Cap Screw Ce., Cleve- 
land, Ohio. 
National-Acme Mfg. Co., 
land, O. 


Cleve- 


Books, Technical 


American School of Correspond- 
ence, Chicago, Il. 


Henley Pub. Co, N. W., New 
or 

Hill Publishing | Co. New Tot. 

Sames, C. M., Jersey City, N. 
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Boosters 


Burke Electric Co., Erie, Pa. 
C & C Blectric Co., New York. 


Cay + woerer Co., Ampere, 

General Electric Co., New York. 

a gg Elec. Mfg. Co., Mad- 
son, 

Rigswey Deane & Engine Co., 
Ridgway, Pa. 


= sages lectric Co., New a 

estinghouse Electric & Mfg. Co. 
Pittsburg, Pa. 

Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., & F., Rockford, Ill. 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Beaman & Smith Co., Prov., R. I. 
Bertam & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Betts Mach. Co., Wilmington, Del. 
Binsse Mach. Co., Newark, J. 
ee & Plummer, Worcester, 


ass. 

Detrick & Harvey Mach. Co., Bal- 
timore, b 

Fitchburg Machine Works, Fitch- 


urg, Mass. 
Fosdick Mach. Tool Co., Cin., O. 
Gisholt Mach. Co., Madison, Wis. 


Hill, Clarke & Co., Inc., Boston, 
Mass. 

Kern Machine Tool Co., Cincin- 
nati, Ohio. 


a -o Mach. Tool Co., Cleveland, 


Mccabe, J. J., New York. 

a & Merryweather Machin- 
ery Co., Cleveland, 

Newton Mach. Tool Works, Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Pawling & Harnischfeger, Mil- 
waukee, is. 
Pogetes Tool & Supply Co., New 
Sellers’ & e. Inc., Wm., Phila- 
delphia, 


Vandyck Churchill Co., New York. 
Warner & Swasey Co., Cleveland, 


Ohio. 

Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass. 

Boring and Turning Mills, 


Vertical 


American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O 


Baush Mach. Tool Co., Spring- 
field, Mass. 
Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 
Betts Mach. Co., Wilmington, Del. 
Bullard — ‘Tool Co., Bridge- 

port, Con 
Colburn Mach. Tool Co., Frank- 

lin, Pa. 
Gisholt Mach. Co., Madison, Wis. 
Harrington, ~_" ’k Co. Edwin, 
ere ay Pa. 
Hill, Clarke & Co., Inc., Boston, 
Mass. 
McCabe, J. J., New York. 
Niles- Bement- Pond Co., New York. 
Poole Co., J. Morton, Wilmington, 


Del. 

— Tool & Supply Co., New 
or 

_ = Dynamo & Engine Co., 


Pa. 

Sellers e: ~ Wm., Phila- 
delphia, Pa 

Vandyck Churchill Co., New York. 

Warner & Swasey Co., Cleveland, 


Ohio. 


Boring Tools 

Asmstrens Bros. Tool Co., Chi- 
cago, 

Fairbanks Co., Springfield, Ohio. 

Boxes, Tote 

a= Metallic Mfg. Co., Aurora, 


Inc., 


Brackets, Lamp 
Standard Welding Co., Cleveland, 
Ohio. 


Brakes, Magnetic Friction 


Electric Controller & Supply Ce., 
Cleveland, O. 


Reinforced Brazing & Machine 
Co., Pittsburg, Pa. 

Broaching Machines 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 


Lapointe Mach. Too! Co., Hudson, 
ass. 

Bulldozers 

Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 
Prentiss Tool 
York. 


& Supply Co., New 





Cabinets, Tool 
Bros. Tool Co., Chi- 


& Co., 


Armstron 
cago, Iil. 
Hammacher, 

New York. 


1 Metallic Mfg. 


Schlemmer 


Co., Aurora, 


Calipers 


Athol Mach. Co., Athol, Mass. 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
Serer Tool Mfg. Co., Fitchburg, | 


g. T&., 
S., Athol, 


as 
Siscomb Co., Providence, 


atacrett ce & Mass. 


Cams 

Bilgram, Hugo, Phila., Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Carborunduam 

See Grinding Wheels 

Cast Iron Brazing 

Reinforced Brazing & Mach. Co., 
Pittsburgh, Pa. 

Castings, Brass and Bronse 


Lumen Bearing Co., Buffalo, N. Y. 
Nolte Brass Co., Springfield, O. 


Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 

Castings, Die Molded 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Castings, Iron 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Fairbanks Co., porenaneta 

Farrel Fdry.'& Mac Ng An 
sonia, Conn. 

a I Co., J. Morton, Wilmington, 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Castings Steel 

Bethlehem ae Co., So. Beth 


lehem, 
Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 


Farrel Fdry. & Mach. Co., Anse 
nia, Conn 
Kent & Co., Edwin R., Chicago, 


Cement, Cast Steel 


Clark Cast Steel Cement Co. 
Shelton, Conn. 

Centering Machines 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

——7 Mach. Co., Torrington, 

a Clarke & Co., Inc., Boston. 


ass. 
Phenix Mfg. Co., Hartford, Conn. 


sir = = Whitney Co., Hartford, 
Prentiss Tool & Supply Co., New 
Whiton Mach. Co. D. E., New 


London, Conn. 


Centers, Planer 

Morse Twist Drill & Mach. Ce., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford. 
Conn. 

Woodward & Powell Planer Co. 
Worcester, Mass. 


Chains, Driving 


Baldwin Chain & Mfg. Co., Wor 
cester, Mass. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Diamond Chain & Mfg. Co., In- 


dianapolis, Ind. 
Jeffre tg. Co., Columbus, O. 
Link-Belt Co., Philadelphia, Pa. 
Morse Chain 'Co., Ithaca, N. Y. 
Whitney Mfg. Co., Hartford, Ct. 


Chisels, Cold 

Hammacher, Schlemmer & Co., 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
eago, Ill 


Chucking Machines 


American Tool Wks. Co., Cin., O. 

Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Provi- 
Automatic 


dence, R. 

Cleveland Machine 
Co., Cleveland, O. 

Gisholt Mach. Co., Madison, Wis. 

LeBlond Mach. Too! Co., R. K., 
Cincinnati, Ohio. 


Chucking Machines—(Cont. 


Potter & Johnston Mach. Co., 
Pawtucket, 
wae & Swasey “Co., Cleveland, 
0. 
Whitcomb-Blaisdell Machine Too! 
Co., Worcester, Mass. 
Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 
Almond Mfg. Co., T. R., Brook- 


lyn, N. Y. 
— Co., R H., New Haven, 
Cleveland Twist Drill Co., Cleve- 
land, O. 
Cushman Chuck Co., Hartford, 
Goodell -Pratt Co., Greenfield, 
asi 
Berton & Son Co., E., Windsor 


Locks, Conn. 
Jacobs ate. Co., Hartford, Conn. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
National Tool Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 
cnpeer Chuck Co., New Britain, 
‘onn. 
Standard Tool Co., Cleveland, 0. 
Trump Bros. Mach. Co., Wilming- 
ton, Del. 
Wells Bros. Co., Greenfield, Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co. D. E., New 
London, Conn 


Wiley & Russell Mfg. Co., Green- 
field. Mass. 

Yost Mfg. Co., G. M., Mechanics- 
burg, Pa. 


Chucks, Lathe 
Cushman Chuck Co., Hartford, 


Conn. 
Gisholt Mach. Co., Madison, Wis. 
Hoggson & Pettis Mfg. Co., New 


Haven, Conn. 
Horton & Son Co., E., Windsor 
Locks, Conn. 
National Tool Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
=e Chuck Co., New Britain, 
on 
Union Mfg. Co., New Britain, Ct. 


Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Planer 


National Tool Co., Cleveland, O. 

Niles-Bement-Pond Co., New York. 

ay 4 Chuck Co., New Britain, 
onn. 


Chacks, Split 


Rivett Lathe Mfg. Co., Boston, 
Mass. 

Circuit Breakers 

Comey - Wheeler Co., Ampere, 


Blectric Controller & Supply Co., 
Cleveland, Ohio. 
General Electric Co., New York. 
Westinghouse Electric & Mfg. Co., 

Pittsburg, Pa 


Clamps 

Billings & Spencer Co., Hartford, 
Conn. 

Hoggson & Pettis Mfg. Co., New 


Haven, Conn. 
Le Count, Wm. G., So. Norwalk, 
Conn. 


Clatches, Friction 


American Tool & Machine Co., 
Boston, Mass. 

ara a 6 & Co., H. W., Chi- 
cago, 

Eastern , Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 


nS —- Co., Carlyle, Hart- 
or 

moo Belt ‘Co. iy ay Pa. 
New Haven Mfg. Co., New Haven, 


onn 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood's Sons Co., T. B., Chambers- 
burg, Pa 

Clutches, Magnetic 

Electric Controller & Supply Co., 
Cleveland, Ohio. 

Coal Handling Machinery 

Link-Belt Co., Philadelphia, Pa. 


Coils 
Standard Welding Co., Cleveland, 
Ohio. 





Collectors, Pneumatic 

Sturtevant Co. B. F., Boston, 
Mass. 

Compound, Pipe Joint 

Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 

Compound, Cutting 

New York Lubricating Ol! Co., 
New York. 


Compound, Slushing 
Warren Bros. Co., Boston, Mass. 


Compressors, Air 


ee! Machinery Co., Brad- 
ord 
Blanchard Mach. Co., Boston, 


Mass. 
Bury Compressor Co., Erie, Pa. 
Chicago i emt Tool Co., Chi 


curtis’ & & * Mfg. Co., St. Louis, 


eumne Pneumatic Tool Co., Mon 
tour Falls, N. Y. 


Ingersoll-Rand Co., New York. 

International Steam Pump Co., 
New York 

Sampson & Co., Geo. H., New 
York. 


Spacke Machine Co., F. W., In- 
dianapolis, Ind. 


Compressors, Gas 
Ingersoll-Rand Co., New York. 
Conduit, Interior 


Sprague Electric Co., New York. 
Cones, Friction 
Evans Friction Cone Co., New- 


ton Centre, Mass. 


Connecting Rodsand Straps 

Bethlehem Steel Co., So. Beth 
lehem, Pa. 

Leard, Wm. E, New Brighton, Pa. 


Standard Connecting Rod Co., 
Beaver Falls, Pa 

a Morris  Co., Eddystone, 
"a. 

Contract Work 

Blanchard Machine Co., Boston, 
Mass. 

Skinner Ship Bldg. & Dry Dock 
Co., Baltimore, Md. 

Turner Mach. Co., Danbury, Conn. 

Controllers and Starters, 


Electric Motor 


Case Mfg. Co., sae my oO. 
er: Wheeler Co. Ampere, 


Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Conveyors, Automatic 
Link-Belt Co., Philadelphia, Pa 
Coping Machines 


Bertram & Sons Co, Ltd., John, 
Dundas, Ontario, Canada. 

Longe & Allstatter Co., Hamilton, 
Ohlo. 

Niles-Bement-Pond Co., New York. 


Cork Inserts 

National Brake & Clutch Co., 
Boston, Mass. 

Corundum 

See Grinding Wheele 

Cotters 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Counterbores 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Slocomb Co., J. T., Prov., R. 1. 

Counters Machinery 

Veeder Mfg. Co., Hartford, Ct. 

Countershafts 

Aneel Mfg. Co., T. R., Brook 
yo 

Builders’ ie Fdry., Prov., R. I. 

Coates Clipper Mfg. Co., Worces 
ter, Mass. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Mossberg Wrench Co., Central 
Falls, I. 

Smith Countershaft Co., Boston. 
Mass. 
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Countershafts, Friction 


Evans Friction Cone Co., Newton 
Centre, Mass. ‘ 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Countershafts, Speed 
Changing 

Cresson Co., Geo. V.. VPhila., Pa. 

Evans Friction Cone Co., Newton 


Centre, Mass. 


Gisholt Mach. Co., Madison, Wis. 

Counting and Printing 
Wheels 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Couplers, Hose 

Ingersoll-Rand Co., New York. 

Couplings, Shaft 

Aimond _ Mfg. Co., T. R., Brook- 
lyn, N. Y. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 


Electric Controller & Supply Co., 
Cleveland, Ohio. 


Link-Belt Co., Philadelphia, I’a. 
Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 


Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sellers & Co., Inc., Wm., Phila- 
delpbia, Pa. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Wood's Sons Co., T. B., Cham- 
bersburg, Pa. 

(ranes 

Brown Hoisting Mach. Co., Cleve- 
land, Ohio. 

Case Mfg. Co., Columbus, Ohio. 

Chicago — Tool Co., Chi- 

Chisholm Moore Mfg. Co., 
on 

Cleveland Crane & Car Co., Wick- 
liffe, O. 

Forgings Co., Oakmont, 


Crescent 
Pa. 
Come & Co. Mfg. Co., St. Louis, 


General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 


troit, Mich. 
Obermayer Co., S., Cincinnati, O. 


Pawling & MHarnischfeger, Mil- 
waukee, Wis. 
Sellers & Co., Inc., Wm., Phila- 


delphbia, Pa. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Vandyck Churchill Co., New York. 

~- 2 Towne Mfg. Co., New 
ork. 


Crank Pin Turning Machines 
Niles-Bement-Pond Co., New York. 


Crank Shafts 
Bethlehem Steel Co., So. Beth- 


lehem, Pa. 
Lease. Wm. E., New Brighton, 


Standard Connecting Rod Co., 

Reaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa. 
Crucibles 


Dixon a a Co., Joseph, Jer- 
sey City, N. 

Obermayer Co., 75, Cincinnati, O. 

Crushers 


Niles-Bement-Pond Co., New York. 
Link-Belt Co., Philadelphia, Pa. 


a ee and Ladles, Foun- 
ry 


Obermayer Co., S.. Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 


Cups and Covers, Oil 


Bay State Stamping Works, Wor. 
cester, Mass. 
wer & Co., Chas. H., Chicago, 


Lunkenheimer Co., Cincinnati, O. 
Willlams Valve Co., m Ze Cin- 


cinnati, Ohio. 
Winkley Co., Detroit, Mich. 


Cups, Grease 


Lunkenheimer Co., Cincinnati, O. 
Williams Valve Co., soe 
cinnati, Ohfo. 





Cutters, Milling 


Adams Co., Dubuque, Iowa. 
Becker - Brainard Milling Mach. 


Co., Hyde Park, Mass. 
Boker & Co., Hermann, New York. 
Brown & hs Nene Mfg. Co., Provi- 
dence, 
cuene rwist Drill Co., Cleve 
land, 
Hardinge Bros., Cusenge, Ill. 
Harrison & Kni ght Mfg. Co., 


Newark, } 

In — Milling Mach. Co., Rock- 
or 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Nash Company, Geo., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, Jno. M., Glou- 
cester City, N. J. 

Standard Tool Co., Cleveland, O 

Union Twist Drill Co., Athol, 


Mass. 
Ward & Son, 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 


Cutting-off Machines 


Armstrong Bros. Tool Co., 
cago, Ill. 

Bertram & Sons Co., Ltd., Joba, 
Dundas, Ontario, Canada. 
Bignall & Keeler Mfg. Co., Hd- 

wardsville, Ill. 
Brown & paacee Mfg. Co., Provi- 


Edgar T., Boston. 


Chi 


dence, R 

a Clarke & Co., Inc., Boston, 

Hurlbut- Rogers Mach. Co., Soutb 
Sudbury, Mass. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Nutter, Barnes & Co., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 


Sonn. 
Prentiss Tool & Supply Co., New 
York. 
Tindel-Morris Co., Eddystone, Pa. 
Vandyck Churchill Co., New York. 


Cutting-off Tools 
Armstrong Bros. Too! Co., 


cago, Ill. 
Billings & Spencer Co., Hartford, 
Conn. 


Fairbanks Co., Springfield, Ohio. 
Fitch- 


Chi- 


Fitchbur; —~ Works, 
burg, Mas 

oO. K. Tool. “Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Cyclometers 

Veeder Mfg. Co., Hartford, Ct. 


Diamond Tools 

Apnserican Emery Wheel Co., Prov- 
idence, R. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn 

Dickinson, Thos. L., New York 
City. 

Dies, Sheet Metal 

American Tube & Stamping Co.,. 
eneprpest, Cs 


Bliss Co., | » age x. t. 

Kent & ”~ Edw. R., Chicago, II}. 

Mossberg Wrench Co., entra! 
Falls, R. I. 

Dies, Sub-Press 

Waltham Machine Works, Wal- 


tham, Mass. 


Dies, Threading, Opening 

Boker & Co., Hermann, New York. 

Errington, F. A., New York. 

Geometric Tool Co., New Haven, 
Conn. 


Jones & Lamson Mach. Co., 
Springfield, Vt. 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 


Dowel Pins 
Winkley Co., Hartford, Conn. 
Drawing Boards and Tables 


— & Son, Theo., Philadel- 

phia 

Economy Drawing Table Co., To- 
ledo, Ohio 

Keuffel & Esser Co., New York. 

Mittineague paper Co., Mittia- 
eague, Mass. 

Rich, a «& c. ’ Phila. Pa. 


Soltmann, EB. G., New York. 


Drawing Materials 

Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Keuffel & Esser Co., New York. 
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Drawing Materials—Cont. 

Mittineague Paper Co., Mit- 
tineague, Mass. 

Rich, J. & G., Phila., Pa. 

Soltmann, BEB. G., New York. 

a eee Supply Co., Scranton, 
"a. 

Drafting Machines 

Universal Drafting Mach. Co., 
Cleveland, O. 


Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock- 


ford, Ill. 

Boynton & Plummer, Worcester, 
Mass. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Ingersoll-Rand Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
ass. 

Slate Mach. Co., Dwight, Hart- 
ferd, Conn. 


Drilling Machines, Boiler 


American Tool Wks. Co., Cin., O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bickford _ & Tool Co., 
cinnati, 

Bo — a ‘Plummer, 


Co., The, 


Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Electric 

Chicago Pneumatic Tool Co., Chi- 
cago, 

Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

B. F., Rockford, III. 

F. & John, Rock- 


Cin- 
Worcester, 


F este Dart Cleveland, 
Ohio. 


Barnes Co., 
Barnes Co., W. 
ford, Ill. 


Baush Mach. Tool Co., Spring- 
field, Mass. 
Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 
Bickford Drill & 


Tool Co., Cin- 
cinnati, O. 


Fenn Mach. Co., Hartford, Conn. 
Foote-Burt Co., The, Cleveland, 


Ohio. 
Fosdick Mach. Tool Co., Cin., O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


Henry & Wright Mfg. Co., Mart- 
ford, Conn. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Drilling Machines, Port- 
able 


Cincinnati Elec. Tool Co., Cin., O. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Hisey-Wolf Mach. Co., Cincin.. O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. 5, aoa Tool Co., Cincin- 
nati, 


Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 


Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario. Canada. 

Bickford Drill & Tool Co., Cin- 
cinnati, 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Dreses Mach. Tool @o., Cin., O. 


a= &- Machine Works, Fitch- 


berg, 

Foote-Burt Co., Cleveland, o. 
Fosdick _. ~ Co oO. 

Gang Co., Cincinnati, 0. 

Moy on e Co., Edwin, 
ae 

Hill, Clarke & Co., Inc., Boston, 
Mase. 





Drilling Machines, Radial 
—Continued. 

Marshall & Huschart Machry. Co., 
Chicago, Il. 

McCabe, J. J., New York. 

Morris Fdry. Co., Jno. B., Cin- 
cinnati, O. 

Mueller Mach. Tool Co., Cin., O. 


Niles-Bement-Pond Co, New York. 

9 Bros. Co., Worcester, 

a Tool & Supply Co., New 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Vandyck Churchill Co., New York. 


Drilling Machines, Turret 

National Separator & Mach. Co., 
Coneord, N. UU. 

Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin.. O. 

Baker Bros., Toledo, 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co.. W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Boynton & Plummer, Worcester, 


ass. 
Burke Mchry. Co., Cleveland, O. 
Co., Cin- 


Cincinnati Mach. ‘Tool 
cinnati, 

Fenn Mach. Co., Hartford, Conn. 

Fosdick Mach. Tool Co., Cin., O. 

Foote-Burt Co., Cleveland, e 

Gould & Eberhardt. Newark, J. 


Harrington, Son Co., bawin 
Philadelphia, Pa. 


Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 


Hoefer Mfg. Co., Freeport, III. 


Kern Machine Tool Co., Cincin- 
nati, Ohio. 

Knight Machry. Co., W. B.. St. 
Louis, Mo. 

Marshall & Huschart Machry. Co., 
Chicago. Ill 

McCabe, J. J., New York. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New Haven Mfg. Co., 
Conn. 


‘New Haven, 


Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Haunter, 
Ltd., New York. 

—— Bros. Co., Worcester, 

—— Tool & Supply Co., New 

Sellers & co. Inc, Wm., Phila- 
delphia, Pa. 

Sibley Machine Tool Co., South 
Bend, Ind 


Slate Machine Co., Dwight, Hart- 
or 
aye. ‘& Chace Mfg. Co., Newark, 


N. 
wale Churchill Co., New York. 
Wells Bros. Co., Greenfleld, Mass. 
Wu.tney Mfg. Co., Hartford, Ct. 
Wile Russell Mfg. Co., Green- 
field, Mass. 


Drills, Center 


Morse Twist Drill & Machine Co., 
New Bedford, Mass. 


Pratt & Whitney Tco., Hartford, 
Conn. 

Slocomb Co., J. T., Prov., R. I. 

Standard Tool Co., Cleveland, 0. 


Drills, Hand 

Coates —— Mfg. Co., Worces- 
ter, Mas 

Ciasineath: Tool Co., 
Cincinnati, 

Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 


U. 8S. Electrical Tool Co., Cin- 
cinnati, O. 


* Blectrical 


Drills, Pneumatic 

Citeage Pecemate Tool Co., Chi- 
cago, 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

General Pneumatic Tooi Co., Mon- 
tour Falls, N. Y. 

Ingersoll-Rand Co., New York. 


International Steam Pump Co., 
New York 


Niles-Bement-Pond Co., New York. 
Drills, Rail 
Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 
Foote-Burt Co., Cleveland, O. 
Niles-Bement- Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Standard Too! Co., Cleveland, O. 
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“WHITNEY” CHAINS 
Hand (feed) Milling Machines 
The Woodruff Patent System of Keying 


4 


























The Whitney Mfg. Co., Hartford, Conn., U.S.A. 
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Drills, Ratchet 


Armstrong Bros. 
cago, Ill. 
Billings & Spencer Co., Hartford, 


Conn. 
Hisey-Wolf Mach. Co., Cincin., O. 
Keystone Mfg. Co., Buffalo, N. Y. 
Parker Co., Chas., 
Pratt & Whitney Co., 
Conn. 


Tool Co., 


Hartford, 


Chi- | 


Meriden, Conn. | 


Rogers Works, ya M., Glouces- | 


ter City, } 


Standard Tool Co., Cleveland, O. 
Drills, Rock 
Ingersoll-Rand Co., New York. 


Northern Elec. Mfg. Co., Madison 


Wis. 
Drill Speeder 


Graham Mfg. Co., Providence, 
B. §. 


Drying Apparatus 


Sturtevant Co., B. F., 
Mass. 


Hyde Park, 


Dynamos 


Burke Electric Co., Brie, Pa. 
C & C Electric Co., New York. 
Cage Waester Co., Ampere, 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
wegepere Elec. Mfg. Co., Madison, 


Wis. 
Ridgway Dynamo & PEngine Co., 


Ridgway, Pa. 
Roth Bros. Co., Chicago, III. 
Sprague Blec. C., New York. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Triumph Electric Co., Cincin., O. 
Westinghouse Blec. & Mfg. Co., 


Pittsburg, Pa. 
Electrical Supplies 
Blectric Controller & Supply Co., 
Cleveland, O. 
General Electric Co., New York. 
Jantz & Leist Blec. Co., Cin., O. 
megmere Elec. Mfg. Co., Madison, 
Sprague Elec. Co., New York. 
Triumph Elec. Co., Cincinnati, O. 
Weston Elec. Instrument Co., 
Newark, N. J. 
Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 
Electrically Driven Tools 
and Machinery 


American Tool Wks. 

Cincinnati Electrical Tool 
Cincinnati, O 

Crgpermt Forgings Co., 
"a 


Co., Cin., O. 
Co., 


Oakmont, 
Electric oe & Supply Co., 


Cleveland 
Hisey-Wolf Mach. Co., Cincin, O. 


Lincoln Motor Wks. Co., Cleve- 
land, O. 

Ransom Mfg. Co., Sane, Wis. 

Roth Bros. Co., Chica 0, 

U. S. Electrical Tool Co, ICincin- 
nati, 

Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Cease & Co. Mfg. Co., St. Louis, 
MO. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


Link-Belt Co., Philadelphia, Pa. 
Emery Wheels 
See Grinding Wheels 


Bmery Wheel Dressers 


Amedican ~~ | Wheel 
Providence, R. 

Desmond- Stephan te. Co., Ur- 
bana, O. 

Diamond Saw o Stamping Works, 


Buffalo, N. 
Dickinson, Thea. L., New York 


City. 

Heald Machine Co., Worcester, 
Mass. 

International Specialty Co., De- 
troit, ich. 

ae © Emery Wheel Co., Spring 


peaniited “Tool Co., Cleveland, O. 
vagsiaed Wheel Co. Westfi eld, 


Wrigley Co., Thos., Chicago, III 


Enclosures, Tool-room 

Hart & Cooley Co., Britain, 
Conn. 

Merritt & Co., Philadelphia, Pa. 


New 





Co.,| 8 


| Gorton Mach. Co., 
Wis. 


Engineering Appliances 

Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin- 
cinnati, O. 


Engineers, Consulting, and 
Mechanical 
Salinger & Perrot, Philadelphia, 
maine & Day, Papeeueie, Pa 
Thompson, Hugh L., Waterbury, 
Conn. 
Engineers, Electrical 
Gages - Waeeter Co., Ampere, 
Dodge & Dav, Phila., Pa. 
Engines, Automobile 
Franklin Mfg. Co., H. H., Syra 
cuse, N. Y. 
Co., Lansing, 


as La Power 


Engines, Gas and Gasolene 
a Mach. Co., Bridgeport, 


onn. 
Bocas Water Motor Co., New- 
Blaisdell. Machinery Co., Brad 
ford, Pa 


ty Gas Engine Co., Springfield, 
Geont Mfg. & Mach. Co., Bridge- 


port, Conn. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

— —-— Gas Engine Co., Day- 

olds Gas Co., Lansing, 
Mich. 

St. Marys Mach. Co., St. Marys, 

Pa. 


Warren, 


Power 


oO. 
Struthers-Wells Co., 


Engines, Steam 
Buffalo Forge Co., Pope. nu. Y. 
Rid ites Dynamo & Engine Co., 


Struthers: Wells Co., Warren, Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Engravers 

Bormay Engraving Co., New York. 


Standard Ongraving Co., New 
York. 
Emugraving Machinery 
Geo., Racine, 


Exhaust Heads 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Exhibition Machinery 


Machinery Exchange, Boston, 


ass. 
Philadelphia Bourse, Phila., Pa. 
Expanders, Tube 
Nicholson & Co., W. H., Wilkes- 


Barre, Pa. 


Factory Equipment 
= Metallic Mfg. Co., Aurora, 


Fans, Electric 


Sates Water Motor Co., New- 
ark, 

Crete - Ww heeer Co., Ampere, 
Diehl | Mtg. Co., Blizabethport, 


General Plectric Co. New York. 


Northern Blec: Mfg. Co., Madi- 
son, Wis. 

Sprague Electric so New York. 
rtevant Co., B. F., Hyde Park, 


Mass. 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Fans, Exhaust 


Backus Water Motor Co., New- 

ark, N. J. 
Buffalo Forge Co., Buffalo, N. Y. 
Co., Ampere, 


rr: Wheeler 

General Electric Co., New York. 

westovent Co., B. F., Hyde Park, 
ass. 


Files and Rasps 
American ‘9 iss File & Tool Co., 


New Yor 
Barnett Co., G. & H., Phila., Pa. 
Hammacher, SAAR. & Co, 
New York. 


Nicholson File Co.. Prov., R. I. 
Reichhelm & Co., E. a New York. 





Filler, Iron 

Felton, Sibley & Co., 
Filing Machines 
Cogpegpe - Bly Co., 


Detrick & Harvey Mach. Co., 
timore, Md. 

& Wright Mfg. Co., 

Conn. 

Simplex Mfg. Co., New York. 


Flexible Shafts 


Chicago Flexible Shaft Co., 
cago, Ill. 

Coates Clipper Mfg. 
ter, Mass. 


Phila., Pa. 


Rochester, 
Bal- 
Hart- 


Chi- 


Co., Worces- 


Forges 
— & Plummer, Worcester, 


a yd & Son, C. C., Syracuse, 


Buffalo Forge Co., Buffalo, N. Y. 
Burke Mchy. Co., Cleveland, O. 


Gem Mfg. Co., Pittsburg, Pa. 
Ingersoll-Rand Co., New York. 
Miner & Peck Mfg. Co., New Ha- 
ven, Conn. 
Prentiss Tool & Supply Co., New 
ork. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Forgings, Drop 
So. Beth- 


Bethlehem Steel Co., 
lehem, Pa. 
—- & Spencer Co., Hartford, 


os Forgings Co., Oakmont, 


oO. K. Tool Holder Co., Shelton, 
onn. 
Page-Storms Drop Forge Co., 
pringfield, Mass. 
Wyman & Gordon Co., Worcester, 
ass. 
Forgings, Hydraulic 
Bethlehem Steel Co., So. Beth- 
lehem, Pa. 
Wyman & Gordon Co., Worcester, 
ass. 
Forgings, Machine 
Dyson & Sons, Jos., Cleveland, O. 
Forgings, Steel 
Baldwin Steel Co., New York. 
Bethlehem Steel Co., So. Beth- 
lehem, Pa. 
Cogseent Forgings Co., Dakmont, 


Heppenstall Forge & Knife Co., 
ttsburg, Pa. 
Kent & Co., Edwin R., Chicago, 


Ill. 
Tindel-Morris Co., Eddystone, Pa. 
Wyman & Gordon Co., Worcester, 

ass. 

Foundry Furnishings 
Adams Co., Dubuque, Iowa. 
Ingersoll-Rand Co., New York. 
Obermayer Co., 8., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 


Stevens, F. B., Detroit, Mich. 
— Co., B. F., Hyde Park, 
Mass. 


Fuel Economizers 
Sturtevant Co., B. F., Hyde Park, 


Mass. 

Furnaces, Annealing and 
Tempering 

American Gas Furnace Co., New 
ork. 

Chicago Fexible Shaft Co., Chi- 
cago, Ill. 

Nash Company, Geo., New York. 

Tate, Jones & Co., Pittsburg, Pa. 


Fuarnaces, Enameling 
American Gas Furnace Co., New 
York 


Furnaces, Gas 
American Gas Furnace Co., New 


York. 
Chicago Flexible Shaft Co., Chi- 


cago, 3 
Nash Company, Geo., New York. 
Obermayer Co., S., Cincinnati, O. 
Westmacott Gas Furnace Co., 


Providence, R. 
Furnaces, Melting 
American Gas Furnace Co., New 


York. 
Geo., New York. 


Nash Company, 
Turner Brass Works, Chicago, Ill. 


Furnaces, Oil 
Tate, Jones & Co., Pittsburg, Pa. 





Furniture, Machine Shop 
Hart & Cooley Co., New Britain, 


on 
Lo Metallic Mfg. Co., Aurora, 


Manufacturing Equip. & Engin- 
eering Co., E. Boston, Mass. 

Merritt’ & Co., Philadelphia, Pa. 

New Britain Mach. Co., New Brit- 
ain, Conn. 


Gas Blowers and Exhausters 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Gages, Recording 
Bristol Co., Waterbury, Conn. 


Gages, Standard 


a & paprpe Mfg. Co., Provi- 

ence 

Henry & Wright Mfg. Co., Hart- 
ford, Con 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Wks., Jno. M., Gloucester, 
ity, N. J. 

Slocomb Co., - 7... Prev. B. L 

Starrett Co, L . S., Athol, Mass. 


Gages, Steam 


crosby Steam Gage & Valve Co., 
Boston, Mass. 

Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 

Bair & Gazzam Mfg. Co., 
burg, Pa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Bilgram, Hugo, Philadelphia, Pa. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Clough, R. M., Tolland, Conn. 

Eberhardt Bros., Mach. Co., New 


ark, J. 
Fellows Gear Shaper Co., Spring- 
field, Vt. 
Foote Bros. Gear & Machine Co., 
Chicago, Ill. 
Gleason Works, Rochester, N. Y. 
Gouid & Eberhardt, Newark, N. J. 
Grant-Lees Mach. Co., Cleveland, 


Pitts- 


Ohio. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Newton Machine Tool Works, 


Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
a & Whitney Co., Hartford, 
Prentiss Tool & Supply Co., New 


Slate cy Co., Dwight, Hart- 


ford, C 
Stooge & Chace Mfg. Co., Newark, 
Spacke Mach. Co., F. W., Indian- 
olis, In 


Wa cott & Wood Mach. Tool Co., 
Jackson, Mich. 

Whiton Machine Co., D. EB., New 
London, Conn. 


Gear Testing Machinery 


Gisholt Mach. Co., Madison, Wis. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Gears, Cut 

Bair & Gazzam Mfg. Co., Pitts- 
burg, Pa. 

Bilgram, Hugo, Philadelphia, Pa. 

Boston i Works, Norfolk 
Downs, 

Brown & } a Mfg. Co., Provi 
dence, R. I. 

Calsect s Son Co., H. W., Chi- 
cago, I 

Davis, | Philadelphia, Pa. 
delphia, Pa. 


Earle Gear & Machine Co., Phila- 

a me es Bros. Mach. Co., New- 
ar 

Fawcus Mach. Co., Pittsburg, Pa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Foote Bros. Gear & Machine Co., 
Chicago, Il. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 


Grant Gear Wks., Boston, Mass. 

Harrington, Son & Co., Bdwin. 
Philadelphia, Pa. 

Horsburgh & Scott Co., The, 


Cleveland, Ohio. 
New Process Rawhide Co., Syra- 


cuse, N. Y. 
Nuttall Co., R. D., Pittsburg, Pa. 
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Brown & Sharpe 


Manufacturing Co. 


Providence, Rhode Island, 
U. S. A. 





B & S TOOLS 


are intended for those who desire 


accurate measurements. 





ACCURACY IS CHIEF 
CHARACTERISTIC 





As to B. & S. CALIPERS AND 
DIVIDERS they combine excellence 
of design with quality of workmanship 


Features Which Make 
Accuracy Durable. 
The legs are drop forgings, finished 


in the best possible manner, the spring 





is stift and of an improved form, and 


the screw is hardened to prevent wear. 








TOOL CATALOGUE 
NO. 107 








sent to any address, describes the full 


line of Calipers and Dividers. 
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Gears, Cut—Continued. Grinders, Cutter—Continued. Grinders, Tool Hammers, Drop —Continued. 
Patterson, Gottfried & Hunter, | Garvin Machine Co., New York. Nilee ement-Pond Co., New York. | Chambersburg Engineering Co., 

Ltd., New York. Gould & Eberhardt, Newark, N. J. | Ransom Mfg. Co., Oshkosh, Wis. Chambersburg, Pa. 

Philadelphia Gear Works, Phila- | Greenfield Mach. Co., Greenfield, a od Lathe Mfg. Ce., Boston, | Gould & Eberhardt, Newark, N. J. 

delphia, Pa. Ma Miner & Peck Mfg. Co., New Ha- 
Cleveland, O. Worcester, Safety, ‘Emery Wheel Co., Spring- ven, Conn 

/. & Niles-Bement- rs Co., New York. 


Sawyer Gear Wks., 


Simonds Mfg. Co., Pittsburg, Pa. 


Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 
Taser Wilson Mfg. Co., McKees- 
ocks, Pa 


Van Dorn Ye Cleveland, O. 
Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 


Gears, Molded 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 


Franklin Mfg. Co., H. H., Syra- 
cuse, , # 

Greenwald Co., I. & E., Cin., O. 

Philadelphia Gear Works, Phila- 
delphia, Pa. 

— Wilson Mfg. Co., McKees 
ocks, Pa. 

Gears, Rawhide 

Boston , Works, Norfolk 
Downs, Ma 

Chicago Raw ‘Hide Mfg. Co., Chi- 
cago, Ill. 


Fawcus Mach. Co., pittebers, Pa. 
Gould & Eberhardt, Newark ie. ae 


Horsburgh & Scott Co., Cleve- 
land, O. 

New Process Rawhide Co., Syra- 
cuse, 


Nuttall Co., R. D., Pittsbur 

Philadelphia Gear Works, Bnits: 
delphia, Pa. 

Sawyer Gear Works, Cleveland, O. 


Gears, Worm 


Albro-Clem Elevator Co., Phila- 
delphia, Pa. 
Boston Gear Works, Norfolk 


Downs, Mass. 
Fawcus Mach. Co., Pittsburg. Pa. 
Gould & Eberhardt, Newark, N. J. 


Nuttall Co., R. D., Pittsburg, Pa. 
Philadelphia Gear Works, Phila- 
deiphia, Pa. 


Simonds Mfg. Co., Pittsburg, Pa. 
Taylor-Wilson Mfg. Co., cKees 
Rocks, Pa. 
Van Dorn & Dutton, Cleveland, O. 
Wateett & Son, Geo. D., Jackson, 
cn. 


Generating Sets 
Burke Electric Co., Erie, Pa. 
Creay - Wheeler Co., Ampere, 


General Electric Co., New York. 
Northern Elec. Mfg. Co., Madison, 


Wis 
Ridswar Dynamo & Engine Co., 
Ridgway, Pa. 


Sprague Electric Co., New York. 
a + be Co., B. F., Hyde Park, 
ass. 


Triumph Elec. Co., Cincinnati, O. 


Generators, Gas 
Aqgrtonn Gas Furnace Co., New 
or 


Gibs 

Standard Gauge Steel Co., 
Beaver Falls, 

Graphite 


Dixon Crecitte Co., Jos., Jersey 
City, N. 

Obermayer yy S., Cincinnati, O. 

Grinders, Automatic Knife 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 


Grinders, Center 


Cincinatti Electrical Tool Co., 
Cincinnati, 
Coates Clipper Mfg. Co., Worces- 


ter. Mass. 
Heald Mach. Co., Worcester, Mass. 
Hisey-Wolf Mach. Co., Cincir., > 
Mueller Mach. Tool Co.. Cin., O q 
Niles-Bement-Pond Co., New York. 
U. 8. Electrical Tool Co., Cin., O. 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 
_ = Grinder Co., Fitchburg, 


Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & paerpe Mfg. Co., Provi- 
dence, R. 

Cincinnati Milling Machine Co., 
Cincinnati, O. 

Crgeter - Wheeler Co., 


Becker. 


Ampere, 





Mass. 

Heald Machine Co., 
Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 


Niles-Bement-Pond Co., New York. 

Norton Co., Worcester, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 


Peentes Tool & Supply Co., New 


ork. 

Rivett-Dock Co., Boston, Mass. 

Wells & Sons Co., F. E., Green- 
field, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Cylindrical 

Bath Grinder Co., Fitchburg, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

—, Machine Co., Worcester, 

Norton Grinding Co., Worcester, 
Mass. 

Grinders, Disk 

~~. Grinder Co., Fitchburg, 

“& Co., Chas. H., Chicago, 


ney 
Beitowert Safety Emery Wheel 
Bridgeport, Conn. 
neneel Mach. Co., Prov., R. I. 
Gardner Machine Co., Beloit, Wis. 
Heald Machine Co., Worcester, 


Mass 
=. Clarke & Co., Inc., Boston, 
Iroquois Mach. Co., New York. 
Ransom Mfg. Co., Oshkosh, Wis. 
— : wad Wheel Co., Spring- 


Grinders, Drill 


a Machine Co., Worcester, 

Hill, “Clarke & Co., Ine., Boston, 
Mass. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Phila- 
= hia, Pa. 

Sta rd Tool Co., Cleveland, O. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Internal 


> nee Co., Fitchburg, 

Brown. & ss oe Mfg. Co., Provi- 
dence, R. I. 

a —— Mach. Co., Greenfield, 

Heald Machine Co., Worcester, 
Mass. 

Rivett Lathe Mfg. Co., Boston, 
Mass. 

Wells & Sons Co., F. B., Green- 
field, 88. 

Grinders, Pertable 

Cincinnati Bilectrical Tool Co., 
Cincinnati, O. 

Coates eeer Mfg. Co., Worces- 
ter, 


Heald Machine Co., Worcester, 


Manse 
Hisey-Woif Mach. Co., Cincin., O. 
U. 8. EHectrieal Tool Co., Cin., O. 


Grinders, Saw 
Tindel-Morris Co., Bddystone, Pa. 
Grinders, Toel 


Armstrong Bros. Tool Co., Chi- 
cago, Ili. 

Bere oi Co., W. F. & John, Rock- 
0 

a |. Co., Fitchburg. 


Bieaut ‘Co., J. G., Bverett, Mass. 

Bridgeport Safety Bmery Wheel 
Co., Bridgeport, Cona. 

Brown & ye Mfg. Co., Provi- 


dence 
Cincinnati Blectrical Too! Co., 
Cincinnati, O 
Diamond Mach. Co., Prov., R. I. 
Gisholt Mach. Co., Madison, Wis. 
Gould & Bberhardt, Newark. N. J. 


Grant Mfg. & Mach. Co., Bridge 
port, Cona 
eernanen. ‘Som & Co., Hdwin, 
Philadeiphia, Pa. 
Heald Machine Co., Worcester, 
Hill, Clarke & Co., Ine., Bostea, 


Mass. 

Hisey-Wolf Mack. Ce., Cincin., O. 

Landis Tool Co., W eabdo Pa. 

Modern Tool Co., 

Moree Twist Drill & Mach. Co., 
New Bedford, Maas. 





Inc., Wm., Phila- 


, Cleveland, O. 
. Blectrical Tool Co., Cincin- 


ati, O. 
Vandyck Churchill Co., New York. 
Vitrified Wheel Co. Westfield, 


Mass 

Whitney Mfe. Co., Hartford, Ct. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinding and Polishing Ma- 
chinmery 


Abrasive Material Co., Philadel- 
phia, Pa. 

American ah Wheel Co., 
Providence, R 

— Co., W. F. & John, Rock- 
.) . 

Bath Grinder Co., Fitchburg, 


Mass. 
ed & Ce., Chas. H., Chicago, 


Blount Co., J. G., Bverett, Mass. 
Bridgeport Safety Bmery Whee! 
Co., Bri rt, Conn. 


Brown & rpe Mfg. Co., Previ- 
dence. R. 

Burke iti Ce., Cleveland, O. 

Cincinnati lectrical Tool Co., 
Cincinnati, O. 

Coates Cli per Mfg. Co., Wor- 
cester, 

Crocker - Wheeler Co., Ampere, 


Diamond Mach. Co., Prov., R. I. 
Goodell - Pratt Co., Greenfield, 


Mass. 
Graham Mfg. Co., Prov., R. I. 
Greenfield Mach. Co., Greenfield, 
Mass. 
Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Heald Machine Co., 


Mass 
Hisey- “Wolf Mach. Co., Cincin., O. 
Iroquois Mach. Co., New York. 
Landis Tool Co., Waynesboro, Pa. 
Marshall & Huschart Machry. Co., 
——- = 
Newton Mach. Tool Works, Phila- 
delphia, Pa. 


Worcester 


Niles-Bement-Pond Co., New York. 
Northern Electrical Mfg. Co., 
Madison, Wis. 


Norton Co., Worcester, Mass. 
Norton Grinding Co., Worcester, 


Mass. 
Prentiss Tool & Supply Co., New 
York 


Ransom Mfg. Co., Oshkosh. Wis. 

Royersford Fdry. & Machine Co., 
Royersford, Pa 

a 4 - Wheel Co., Spring- 
fie 

Standard Tool Co., Cleveland, O. 

Vandyck Churchill Co., New York. 

Vitrified Wheel Co., Westfield, 


ass. 
Wells Sons Co., F. E., Greenfield, 
Mass. 


Grinding Wheels 
Adams Co., Dubuque, lowa. 


American Emer Wheel Co., 
Providence, R. I. 
Builders’ Iron Foundry, Provi- 


dence, R. I. 
Cogpegacem Co., Niagara Falls, 


N 

Cortland Cy. Wheel Co., Cort- 
land, N. Y 

Diamond Mach. Co., Prov., R. I. 


Seneme Corundum Wheel Co., 

htwood, Mass. 

Niles-Bement-Pond Co., New York. 

Norton Co., Worcester, Mass. 

Pike Mfg. Co., Pike, N. H. 

Safety Emery Wheel Co., Spring- 
field. O. 


Superior Corundum Wheel Co., 


Waltham. Mass. 
Vitrified Wheel Co., Westfield, 
Hartford, Ct. 


Mass. 
Whitney Mfg. Co., 
Grindstones and Frames 
Athol Machine Co., Athol, Mass. 
Niles-Bement-Pond Co., New York. 
Pike Mfg. Co., Pike, N. H. 
Gun Barrel Machinery 
Diamond Mach. Co., Prov., I. 
Pratt & Whitney €o., Hartford, 
Conn. 
Hammers, Drop 
Billings & Spencer Co., Hartford, 


onn. 
Bliss Co., BE. W., Brooklyn, N. Y. 
Brodie & Son, C. C., Syracuse, 





— Tool & Supply Co., New 
or 
Waterbury Farrel Fdry. & Mach. 


Co.. Waterbury, Conn. 
Hammers, Pneumatic 
Chicago Il’neumatic Tool Ce., Chi- 


Ill. 
Chishoim & Moore Mfg. Co., 
Cleveland, O. 
Ingersell- Rand Co.. New York. 
International Steam Pump Co., 
New York. 
Niles-Bement-Pond Co., New York. 
Sampson & Co., Gev. H., New 


York. 
Sellers & Co., Wm., Phila 
delphia, Pa. 


Hammers, Power 
Beaudry & Co., Inc., Boston, Mass. 
ae mm J & Son, Cc. ¢C., Syracuse, 


Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Scranton & Co., New Haven, Ct. 


Hammers, Steam 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

a a & Son, C. C., Syracuse, 


oS Hapiacering Co.. 
Chambersburg, Pa. 
i. Forgings Co., Oakmont, 


Erie Foundry Co., Erie, Pa. 

Marshall & Huschart ‘Machinery 
Co., Chicago, Ill. 

Niles-Bement- at Pond Co., New York. 


Inc., 


—— Tool & Supply Co., New 
ork. 
Sellers 4 Co., Inc., Wm., Phila- 


delphia, Pa. 
Vandyck “Churchill Co., New York 


Handles, Machine Tool 


Cincinnati Ball Crank Co., Cin 
cinnati, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, I 

Hangers, Shafting 

Link-Belt Co., Philadelphia, Pa. 

Wood's Sons Co., T. . Cham- 


bersburg, Pa. 


Heaters, Feed Water 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Heating and Ventilating 
Apparatus 

Buffalo Forge Co., Buffalo, N. Y. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Heating Machines 
—eee Gas Furnace Co., New 


Chicago Flexible Shaft Co., Chi- 
cago, Il 
Hobbing Machines, Worm 


Gould & Eberhardt, Newark, N. J. 
Grant-Lees Mach. Co., Cleveland, 


Ohio. 

Pratt & Whitney Co., Hartford, 
Conn. 

Hoisting and Conveying 
Machinery 

Brown 1 Machinery Co.. 
Cleveland 

Case Mfg. €o., a 

Caldwell & Son Co., H oe Chi. 


cago, Ill 
Cleveland Crane & Car Co., Wick- 
liffe, O. 


Jeffrey Mfg. Co. 
Link-Belt Co., 

Main Belting "Co. 
Niles-Bement-Pond Co., New Yerk. 
Sturtevant Co., F., Boston, 


Mass. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Hoists, Electric 


3 cs Electric Coe New York. 
ofa Co., Columbus, Ohie. 
 . eumatic Tool Co., Chi- 
a Yo %, = & Car Co., Wick- 


Co., Ampere, 


Columbus, O. 
Philadelphia, Pa. 
Phila., Pa. 


Crocker - Wheeler 
N. J. 


ate 
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onstruction of Conical Roller Bearings 


As Illustrated from the Practice in the Various Departments 
of the Timken Roller Bearing Company's Shop at Canton, O. 





B Y 


Engineers and machine 
have long been aware of the difficulties 
of making and using plain bearings for 
the running parts of machines. A bearing, 
or journal and box, may be anything from 
a bullock-cart wheel and axle, both of wood 
and never oiled, and making no pretense to 
a fit, to the hardened-steel pivots of watch 
parts, running in cups formed in rubies or 
sapphires. A bearing may be a soft-steel 
shaft running in some alloy, of copper 
and tin usually, from the 95 tir and 5 


constructors 


H U GH 


substitute round pieces of metal, rollers, 
halls or cones in forms, for the globular 
atoms which are supposed to give bearing 
lubrication its friction-reducing value, and 
it has been found that many of the journal- 
box additions which substitute rolling 
support. for sliding support in journal 
boxes effect great savings in highly im- 
portant directions. 


COMPARATIVE FRICTION 


The best plain bearing that can be 


DOLN AR 


the motor car is showing what bearings 
can give the most speed with a motor of 
relatively small power, or enable a gallon 
of gasolene to drive a given weight the 
most miles on the road; and the popular 
decision is altogether in 
rolling support for moving surfaces, as op 
posed to sliding support with lubrication. 


now favor of 


[He DEMAND OF THE BUYER 


At first, ball-bearing balls below proper 
size for load carried and ball-bearing ad- 














FOUR SPINDLE SCREW 


ROLLERS 
copper of the “genuine” babbitt down 
through the whole list of bronzes; 
may be a hardened and ground steel cyl- 
inder running in a hardened and ground 
steel box, or a coned journal, or a coned 
step; but if the bearing is two plain pieces 
of metal, one running and fitting the other, 
then it is imperative that the sliding fric- 
tion thus established should be lessened 
by a film of oil or other efficient lubricant, 
introduced between the journal of the re- 
volving shaft and the surface of the box 
in which it is supported as it revolves. 

Endless varieties of means and methods 
relating to the lubrication of bearings 
have been produced, and bearings carry 
ing heavy loads have had the lubricating 
oil so well placed in cavities in the box 
and so equitably applied by wicks that the 
assembly ran well when only attended by 
hand once in a year. But the oiled bear- 
ing is always uncertain in action, and a 
great many attempts have been made to 


or it 


MACHINE 


FOR MAKING Fie 2 HEAVY 


made, when flooded with the best lubri 


cant, has more friction when carrying a 
given load than the best of ball or roller 
bear- 
may 


bearings; and an ordinary journal 


ing, oiled m the ordinary manner, 


times as great friction losses as 


work 


have five 
the 
The 


greater length of bearing, so that the use 


done on rolling support 


the 


same 
sliding support also requires 
of rolling support effects material savings 
in the over-all dimensions of a given ma- 
chine, while the “Friction of Rest,” which 
makes machines with plain bearings hard 
to start and slow to reach normal speed, 
almost disappears when the wearing sur- 
faces are carried on rolling support 
History repeats itself. In precisely the 
same way that the friction-reducing values 
of the ball bearing first came into full gen- 
eral and popular recognition through the 
bicycle the rider’s muscles 


told him with the most convincing cer- 


where own 


tainty what bearings ran easiest, so now 


SCREW 








MACHINES A\KING BARS UI 


SIX INCHES 


iustability gave plenty of trouble in motor 


and roller bearings trouble, 
so that for some 


plain 


cars, gave 
too, and ran hard besides, 
the hardened 


a bronze, babbitt 


years and ground 


journal in or hardened 


and ground steel box had ardent sup- 
porters, who claimed simplicity and dur- 
ability as a sufficient offset to the some- 


friction losses of the rolling- 
But the voice of 
the purchaser, which must dictate prac- 
tice, no matter what the traditions of the 
elders or the dictum of the laboratory 
may be, declares emphatically in favor of 


what less 


support bearings now 


rolling support, and it is not too much to 
say that at this moment the problem of 
the best rolling-support machine bearing 
the riddles of 


machine construction at large 


is one of very first-class 


AREA OF SUPPORT 


Coned rollers have, theoretically, lines 
of support, as contrasted with the points 
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FIG. 3. WHERE WORK IS’ PACKED FOR CASE- HARDENING : REVOLVING AMERICAN GAS FURNACE FOR HARDENING 
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FIG. 7. ASSEMBLING ROLLERS AND CAGES . 8 TING ROLLERS INTO CAGES 
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of ball support, and owing to the material's Hotpinc Conep Roivers iN PLAct izing material, heating { 18 | s fol 
elasticity these lines are given an appre- The method of holding the rollers used lowed by slow cooling 
ciable width, so that sufficient supporting jn the Timken cone roller-bearing is by (4) Hard by heating in volving 
area can be had with small-diameter roll- grooving the rollers near their ends, and gas furnaces 1 dis ging the hot rol 
ers, and the roller-bearing outside diam- supplying the cones with ribs to co-act ler into oil tempering s 
eter can be made very much less than with the roller grooves, thus insuring (5) Grinding r earing sur 
that of the ball bearing to carry the same equal roll retardation at each end of the face of th 
load. roller, and so permitting the rolls to re- (6) Sorting s a second visual 
It is also vastly less difficult to make main parallel in axis to the cone and cup, nspect n wi rollers not ground 
true coned rollers than to make perfect while certainly fixing the endwise location clean all over the load-carrying surfaces 
of the coned rollers themselves ire sent back 
Che Timken Roller-bearing Axle Com- 
pany, Canton, O., is now running 450 Rowmnnr. > 
hands, full double turn, 22 working hours Cay pl LR is. pan 
per day, has a fine plant, several views be ou, 
ing shown of their various departments in > ss \ 
| gs. I to Ss 7 | 
Che cone ke sell teature f — sy ; 
construction interest 1e roller bearing ] y 
ind the sequ ) 1 st 5 j 14 
nd descriptions given are notabl | 2. SHAFT BEARING 
THe Timken PLAN (7) Gag \ neter Snap 
FIGS. 9 AND 10. CONE, ROLLER AND CAGI The Timken roller bearing is made up &#8°> “! yen end pieces of hard 
if the cup, o1 itsid nember, the roller steel, about '¢ thick, which determine ip 
balls, so that, in the board view, the roller issembly, and tl Ol The roller as prosumer Dr size, roughly All rollers 
bearing has commanding advantages both sembly is made up of the rollers, two ' o> arthepatates Bage Close, Say 
on the drawing board and in the work sheet-metal rings and t studs which ‘'? Witiin abo 0.0001, as the rollers 
shop. tnite the rings rollers have tits or come trom the grinding machines 
“nibs” on their ends, which have a large (5) Gag n sol receiving gage, and 
‘ Sip—E Pray or PLain Rovers clearance in holes in the cage rings. The @PPly sheet-metal gage to pass over the 
Che cylindrical roller cannot be made to cage studs are shouldered at each end, fit : Met it, So as to bn ire the rollers 
give commercial bearigs without side holes in the sh netal rings and are atch up en lwise with each other [bis 
shake, hence the coned roller; and with fixed by riveting means that rollers are sorted with the 
the coned roller come cones and cone Fig. 9 shows a Timket ne, with rol PeCeIVINg a6 1 solid female gage, to 
cups, and also some means for holding  ler-retaining ribs, and also a roller, with 
the cone rollers against end motion rhe retaining groove ind tits on the ends. 
included angles of coned rollers im best [he working bearing is the surface be- 
practice vary from 3 to 4 degrees. No tween the roller grooves 
Fig. 10 shows t ) ind cage assem- 
01 5¢ ily 
I 1.4063 E Fig. 11 isa 1 working draw- 
D oh . ing of a cone iring ! yn B, 
Z| cup; C, cone rol ), outer cage ring; 
a E, inner cage ring. The Timken cone rol- 
2 ig | = lers are not all t same included angle 
Sire [his angle varies from 3 degrees to 4 de- 
S grees. The variations crept into the models 
‘ it first, and have never been rectified so 
A : is to make the taper the same in all rol- 
' 3 lers This is of no kinetic importance, 
> 
a ? x but is a distinct factory-practice blemish, 
. * Ss as each variety of rollers has to be made 
. 6.2703" and ground to its own angle 
-_ a Fig. 11 is reprod 1 with all dimen- 
sions and references l from one of 
FIG. Il. DETAILS OF ROLLER AND CONE the rewular construction sheets ] \GI H MULTI 
Fig. 12 s \ ring f 1 7/16 d ARSE UENS Can 
standing load can cause coned rollers of veeaten Waw shee vi “8 


such small angles to move endwise; but ,;.., M 
if the rollers travel, then they tend to r 
THe Workinc ProGRAM roller ot 


creep outward, and the vital point of the 


cone-roller bearing is to prevent this The operation of roller making n th 
} ; - 1 — > ‘ . ‘ 
All possible plans for keeping the roller following orde: (10 Riy v 


in place by constraining agents applied at (1) Making of the roll from round : p 
the roll ends have been tried and have © stock, either machi teel r chrome 
[ATERIAL ( 


failed , because the constraint of necessity nickel steel on screw MATE :' 

retards the big end of the roller the more, (2) Rougl ) Sorting over kw pe l as “spe- 
and so tends to make this big end lag and the work as i mes from the s W un \ chrome nickel steel is 
thus throw the rolier out of parallel with machine boxes and rejecting those that "OW Deing rduced e rollers 
the cup and cone and insure the speedy de- are visibly imperf with 25 p reduct f roller out 
struction of the costlv cone-rolier bearing (3) C verting yack g irbo ) ! Vv ma I nd greatly 











580 


increased toolmaking cost per roll pro- 
duce 1. 

There is a “physical” test for the car- 
bonizing. Some eight or ten rollers are 
wired together and packed in the middle 
of each hardening box. Three of these 
out of each hardening box are broken, 
and have the fracture etched with acid to 
make the depth of carbonizing show to 
the eye of the inspector. 

Complete bearings are also under con- 
tinual running test in a special testing 
machine, in which a_ weighted 
presses two of four bearings applied to 
the same straight shaft toward the 
two, bearing with three or four times the 
normal load for the bearing under test. 

For horse-drawn vehicles the rollers 
are commonly assembled without grind- 
ing. The unground rollers do not feel 


lever 


other 


AMERICAN MACHINIST 
For the sake of comparison, I will first 
describe briefly the conventional methods. 


CONVENTIONAL METHODS 


You take the most convenient board 
and with thumb or copper tacks fasten on 
a piece of paper. You are in a hurry to 
show your own or others’ ideas and after 
several days’ work you discover that your 
board is too small and you must show an- 
When the 


for each 


other view on another sheet. 
design is completed, a detail 
piece is desired, so with pencil, scale, com- 
pass and sketch pad, a sketch is 
made with all dimensions, radii, etc., from 
which a detail drawing, tracing and print 
are made, during which processes, includ- 
ing the design, every dimension and 
radius has been scaled three times and 
every line for each part of the design has 


rough 

















FIG. 14. MACHINE FOR TESTING 
quite smooth in the assembled bearing, 
but in the course of time they wear 
smooth. 





Drafting-room Economies 


By Rateu A. GLEASON 


methods 
over 


The 


will 


following drafting-room 
give a considerable saving 
conventional practices. The economy will 
be in both material and labor, and while 
the results as far as the usual usefulness 
of drawings, that is, to manufacture parts 
and to form records, not all 
that could be desired, yet the drawings 
thus made will still serve their purpose, 
which is the main point. 

Any method which will save repetition 
of work is a saving and particularly so 
when it saves many repetitions, also ease 
in handling and filing is a saving 


from are 


BEARINGS UNDER EXCESSIVE LOADS 


been made four times, viz.: in the design, 


the sketch, the detail and the tracing. At 
times, some of the above operations are 
omitted but for high-grade work all are 


customary. 


ECONOMICAL METHODS 


The design sheet should be thoroughly 
wet by it should be 
glued by about an inch margin to a large 
board, then allowed to lie horizontal over 
night so paper and glue can dry. A sheet 
so treated will remain indefinitely taut so 
that all dimensions scaled 
rately. Tacks of any kind are time wast- 
ers on all kinds of drawings. Paste is 


dipping and then 


can be accu- 


cheaper and quicker. 

For details, instead of detail paper, pro- 
cure cross-section paper or pad ruled to 
eighths of an inch and inches in light blue 
lines about the size of your small detail 
sheets for screws, studs, etc., and instead 
of tracing cloth, procure a good quality 
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of tracing paper in rolls and cut this to 
the detail-sheet sizes. To make a casting 
detail, select a suitable-sized sheet and 
with a small dab of “library 
paste each corner of sheet over part to be 
traced from the design and move sheet 
for each view. A smart draftsman with 
a soft pencil will trace most of it free- 
hand. When part is delineated, put on 
the necessary machinist’s dimension lines 
and border lines, then tear off the sheet 
carefully leaving small corners which 
may be easily removed. Then all dimen- 
sions can be transcribed accurately which 
is the second and last time necessary for 
those figures to be used by the draftsman. 

The patternmaker’s dimensions are put 
on in white on a blue-print from the 
paper tracing. 

To make a steel detail, select a suitable 
size tracing-paper sheet for the part, and 
paste it over the cross-section sheet or 
pad by the corners. Take it to the design 
and with scale in one hand and soft pencil 
in the other, draw the part freehand, fol- 
lowing the lines of cross section according 
to dimensions read, then fill in all di- 
mensions the same way as for casting de- 
tail. 

For some classes of machines, tracing 
paper is excellent to design on’ because 
of the ability to erase easily with most 
any of the soft erasers and to pin moving 
parts over each other to observe motions. 
Tracings made on a good quality of trac- 
ing paper with a 2H pencil will print 
well and not smear or tear in handling 
and can best be filed in envelopes the size 
of the middle-sized sheet. 

lhe larger sheets, though being folded, 
will not break as tracing cloth does. The 
filing envelopes may be home-made of 
manila paper and are arranged like books 
on shelves with the corners marked for 
indexing which is better than the use of 
drawers because they can all be seen at 
a glance. The above-described method 
best applies to actual-size drawings or 
larger scales and one piece on a sheet, 
both of which points have many advant- 
ages. The old method may be resorted 
to in a case of expedience like reduced 


paste,” 


scale. 
may think that this method is 
rough and impractical but they will find, 


Some 


upon consideration, that it is not neces- 
sary for all lines to be absolutely straight 
and all circles and semi-circles true be- 
cause the intention is quite generally un- 
derstood and all dimensions, radii, and 
notes are always worked to, and when 
correct are sufficient. The incidental time 
saving is apparent and the cost of ma- 
terial saving is the difference between ink, 
cloth and detail paper, and good quality 
tracing paper. An additional saving is 
the certainty of no spoiled records by 
accidental spilling of ink. 





The New York surface car lines, with 
overhead trolley, cost $50,000 per mile. 
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How an Accurate Job Was 
ing Appliances and Without Expensive 
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Drilling Jig 


Done with Common Measur- 


Rigging-up 





BY WALTER GRIBBEN AND GUS WEINMANN 


At page 615, Vol. 29, Part 2, W. A. 
shows how he fixed up his milling ma- 
chine to do jig-construction work in a 
quick and accurate manner. In somewhat 
of a contrast to his methods, we show 
herewith another way of doing work of 
that character by means that were, to a 
great extent, improvised, as we did not 
expect to get any more work of the same 
kind, so could not afford to spend much 
on fixtures of a special nature. 


THE Jos To BE Done 


A good-sized drill jig with about 
twenty holes, most of them in hinged 
lids, was returned by the parties for 
whom it was made as being defective in 
regard to the location of the holes. An 
error limit of 0.0015 inch had been al 
lowed on the locations, which were meas- 
ured from the planed edges of the jig 
body; but as the shop in which this jig 
was originally built was not properly 
equipped for this class of work, it was 
not surprising that some oi the holes 
were out a trifle more than the specifica 
tions would allow. We undertook to cor 
rect the location of the holes and get 
them near enough to blue-print figures to 
pass the inspector; and as the jig has 
not been heard from since, the work we 
did was probably satisfactory 


THe Faciuities aT HAND FOR DOING THI 
WorkK 


The facilities available for this recon 
struction work were a Brown & Sharpe 
milling machine with vertical spindle 
milling attachment, standard 
plates, a 24-inch vernier caliper, a mi- 
crometer depth gage, a lathe indicator, 
and a surface gage, the stem of which 


surface 


was a flat bar. 


MEASURING THE JIG TO FIND THE ERRORS 


The first thing to do was to force out 
all of the original bushings, and then 
measure the distance of each hole in the 
cast iron from two sides of the jig body 
at right angles to each other, which were 
used as datum surfaces. Fig. 1 shows 
how the indicator was clamped to the 
surface-gage stem and applied to the hole 
to be tested, the jig standing on one of 
its datum surfaces on the surface plate 
As the surface gage was moved slowly 
from side to side, the hand on the indi 
cator dial would move, and the reading 
on the dial would be at a minimum when 
the feeler was at the highest point in the 
hole. This minimum reading was noted 
and the indicator carefully withdrawn 


from the hole, after which it was trans 
ferred to another surface plate, as shown 
in Fig. 2, and placed under the movable 
jaw of the vernier caliper, the latter be 
ing then adjusted till the indicator read 
the same as it did when in the hole. Used 
in this way, the indicator was simply a 
comparator, to tell when two quantities 
were alike; and it was not necessary to 
rely on the graduations of the indicator 
dial as being correct. 

After having adjusted the vernier jaw 
to make the indicator read the same as it 
did when in the hole, the indicator was 
carefully put back in the hole again to see 
if the minimum reading was still the same. 
This was done to guard agginst the possi- 
bility of anything having slipped while 
making the comparison. The reading of 
the vernier caliper, added to the distance 
A, Fig. 2, gave the distance of the upper 
side of the hole above the datum surface. 
The distance of the lower side of the hole 
above the datum surface was determined 
in a similar manner, and a mean of these 
two quantities, of course, gave the dis 
tance of the center of the hole from the 
datum surface 

When the lower side of the hole was 
tested, it became necessary to use the at- 
tachment shown in Fig. 3 for the movable 
jaw of the vernier caliper, as then the in- 
dicator feeler pointed downward. This 
was simply a piece of sheet brass lapped 
flat on the side next to the jaw, and held 
fast thereto by a clamp made of a short 
piece of brass tube with a nurled-head 
brass set-Screw. The lower screw in Fig. 3 
is to hold the parts together when they 
are not on the vernier jaw. Ome reason 
for making this attachment of brass was 
so as not to do any damage to the vernier 
caliper, which did not belong to us. An- 
other reason was that the materials from 
which to make it were taken from the 
scrap box 

The vernier was made to stand upright 
and do duty as a hight gage by being 
clamped between two small angle plates 
that had been machined all over. The 
distance A was determined by a microm 
eter depth gage and was, of course, a 
constant to be added to all vernier read- 
ings when used either as in Fig. 2 or 
Fig. 3. Fig. 1 does not show the actual 
jig we measured and corrected, but a plain 
cast-iron block with a hole in it, which 
will do just as well to illustrate the prin- 
ciples involved, and is much easier to draw 
than the real thing. 

After measuring in this way the distance 
of each hole from each of the two datum 


surfaces, we compared the measurements 
with the blue-print figures, and thus ob- 
tained the error or location of the holes 


as originally bored 


ENLARGING THE HOLES AND CORRECTING 
rHE CENTER DISTANCES 
The next thing to do was to bore out 
the holes a trifle larger, and move the 
center of each hole the amount of the er- 
ror as previously determined. This was 
done by clamping the jig to the milling- 
machine platen and getting the vertical 
milling spindle in line with the original 
hole, after which the platen was moved 
the amount of the error of that particular 
hole, and the hole then bored out enough 
to get a cut all the way around 


SetTInG THE MuLLer SPINDLE IN LINE 
WITH THE ORIGINAL HOLES 


The method of getting the vertical mill- 
ing spindle in line with the original hole 
is shown in Fig. 4. B is the lower end of 
a 3¢-inch threaded milling arbor on which 
C is screwed. D is adjustable along C for 
different-sized holes, by means of the 
clamping screw G, which passes through 
an oblong hole in D. H is the dial part 
of the indicator, the short plunger of 
which bears against the top end of the 
lever ., and the bottom end of which bears 
against the circumference of the hole 
being operated on. JD is really an angle 
piece, but is made of two pieces of straight 
stock screwed together, the screw heads 
showing in the plan view in Fig. 4. The 
apparatus shown in Fig. 4 for holding 
the indicator dial had to be made in a 
hurry and we had no time to wait for 
castings, so had to make it of straight 
stock 

By slowy rotating B the lower end 
of L would travel around the circum- 
ference of the hole, and any movement of 
the hand on the indicator dial H would 
show a want of alinement of the hole in 
relation to B. Then the platen of the 
milling machine was moved either length- 
wise or crosswise, or both, as the case 
demanded, until no movement of the in- 
dicator hand took place during the rota- 
tion of B. When this was the case we 
were then sure the milling spindle B was 
in line with the hole as originally bored. 


How THE LONGITUDINAL SHIFT OF THE 
PLATEN WAS MEASURED 

After this the cross slide was moved 

an amount equal to the error of the hole 

in that direction, measuring the movement 

by means of the regular cross-feed dial; 

but we could not work the same scheme 








588 


for the longitudinal movement of the 
platen, because this machine was an old 
one that not mi- 
crometer on that feed screw, and we did 
not care to make one for this job. The 
first scheme we thought of using was to 
place the proper leaves of a thickness gage 
under the bed stop, but this plan was 
abandoned in favor of clamping a regular 
bow micrometer to the under side of the 


platen of the milling machine, as shown 


was provided with a 
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afford means for adjusting, we used this 
split to read against. It made a rather 
coarse line for that purpose, but by using 
a magnifying glass and using only one 
side of the split, we got along all right. 


THe ARBoR AND THE BorinGc Toots 


As the boring device and the indicator 
holder had to be used alternately for each 
hole, they were both made to screw on 
the same arbor, so the arbor could remain 
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This %-inch bar, shown in Fig. 7, had no 
way of feeding the cutter out for depth 
of cut, so we made the piece P out of 


sheet brass to be slipped over the end of 
the bar while adjusting the cutter, but re- 
moved it before the boring cut was com- 
menced. For holes under '% inch we used 
the boring tools from a bench lathe, held 
in split bushings in the piece shown in 
Fig. 6. These we had no way of setting 
for depth of cut, except by bending them 


























in Fig. 5, and letting the back end of the in the milling machine all through the with a hammer after they were clamped 
screw come in contact with the saddle. alining and boring operations in place. This answered very well, as 
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FIG. 5. Measuring the Longitudinal Motion of the Platen, 
CORRECTING ERRORS IN THE LOCATION OF THE HOLES IN A DRILLING JIG 
We did not use this micrometer itself as [he piece shown in Fig. 6 was made of there were only two holes that were un- 
a bed stop, but had the regular bed stop té-inch shafting, the screw M der 2 inch. The scheme shown in Fig. 7 


the saddle to hold 
the platen steady, both when the spindle 
B was in line with the original hole and 
also after the platen was shifted by the 
amount of the error that 
using the micrometer shown in Fig. 5 only 
to determine how much the platen had 
been moved. 

When clamped in this position the read- 
ing line of the micrometer was hidden 
by the platen; but as the barrel is split to 


on the other side of 


in direction, 


a piece of 1! 


binding the cutter, while the screw NV 
fed the cutter out for depth of cut. This 
was used for the larger holes of the jig, 
while for holes too small for this, but 
ver inch, we took a %-inch boring 
tool that had been made for the bench 


lathe, but had been superseded by a bet- 
ter one. We cut this off as short as the 
depth of holes would allow, and held it in 


the piece shown in Fig. 6 by the screw M. 


for setting out the cutter we think is orig- 
inal, and could be used to advantage on a 
boring bar held between lathe centers as 
well as on a bar held in a chuck. 

After reboring the holes we measured 
all the locations again to see if the errors 
in our own work were any smaller than 
those of the other fellow, and were very 
much gratified find that they all 
came within the prescribed limit of 0.0015 


to 


inch 
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AND MEASURING THE NEW 


BUSHINGS 


FINISHING 


Of 
ings, 


course, we had to make new bush- 
as the original ones were now too 
the After 
hardening, they were held in a jaw chuck 


small on outside diameters 


while the hole was ground, and then put 


on an arbor between centers while the 
outside was ground. We took precau- 
tions to have the outside and _ inside 


} 


grinding concentric, but in spite of all our 


efforts some of the bushings had the wall 


slightly thicker on one side, but only a 
fraction of 0.001 inch. 
After grinding, the bushings were 


tested by holding horizontally in the bench 


vise the arbor on which the bushing had 



































FIG.1 








rwO CHUCKS AN \ DRILI 


een ground, and placing the bushing o1 
that part of the arbor where it coul 


freely but without shake, letting the bush- 


ing run against the side of the vise jaws 
to prevent endwise motion, and then let 
ting the feeler of the indicator bear 
against the outside of the bushing while it 
was slowly turned with the hand Che 
indicator in this test was held as in Fig 
1, only with the feeler pointing down- 
ward 
When the bushing was found to é 


centric more than a.oo1 inch, we threw it 
away and made a new one; but if the « 
centricity was less than 0.001 inch, we 


marked the thick part of the wall and so 
placed it when forcing it home that it fell 


in the direction of the error of location 


of the 


JIG FOR A 
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we made two smal! remaining errors off 


, 
least, 


set one another, to some extent, at 
whereas had we forced the bushings in at 
random, the law of the perversity of inan- 
have located the thick 
180 


imate things would 


part of the bushing wall just legrees 


ught to go 


around from whet 
Two Chucks and a Drill Jig 


Used on the Dietzman Shock 
Absorber 


absorbers for 


the 


shy ck 


The 


dampening or 


making of 
retarding action of 


into 


grown 


springs on automobiles has 
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ABSORBI 


SHOCK 


making of 
Hoboken 


features 


industry, and the 


quite a littl 
the 


thei 


Dietzman device in 


shop has a number of interesting 


\ section of the absorber is shown 1n 


Fig. 1, in which the outer case carries the 


friction piece or spool A A 
by lock nut B, whi 


held in place 
gives the desired 
friction 

and the 


e annular 


heads of the 


ind tl 


Between the spool 


case are fiber washers 


recess A is filled with grease which works 
out to these washers through the small 
holes drilled through the flange, and 
shown by dotted lines, thus insuring an 


even friction between the lubricated sur 
faces 

The casting is peculiar in shape, but is 
machined without difficulty by first put 


a chuck and facing the surface ( 


ting in 


589 


and boring the hole for the stem of the 


Chen it 


spool is put on a face plate, as 


in Fig. 2, where it is centered by a fixed 


pin P, which fits the hole and is held by a 


set-screw bearing on the flange, as shown. 


[They can be chucked very quickly and ac 


curately by this means, and the chamber 
bored and threaced square with the 
face ( 
A Novet Drititine Jic 
The lock nuts B, which are held trom 
turning by a set screw not shown, are cut 
from a bar of mild steel and the six 


wrench holes drilled before bemg threaded 
Phe 


base 4 A 


two parts, the 
the 


drill jig, Fig. 3, is in 


extending up inside outer 
case C C, above the bayonet joint as shown. 
The blank to be drilled, B, is laid on this, 
the cover or case C ( dropped over it and 
locked by the bayonet joint 

\fter the drilled a 


dropped into it, 


first hole is pin is 


through the bushing, to 


prevent turning, and the rest of the holes 


drilled as usual. This secures even spat 
ing without the necessity of making the 
jig itself clamp the nut tight! 


y enough to 


prevent turning 

HoLDING THE Nuts FoR [THREADING 

These nuts are then taken to the turret 
lathe for threading and are held by the 
wrench holes on a chuck made somethmeg 
like Fig. 4. The chuck body 4 carries six 
hardened ws whi ire pivoted in the 
body and are forced outward by the ac 
tion of the cone nut D. So the blanks 
are simply slipped over the six jaw points, 


and the thread 


talking about it It 


id by nut D 


wi ire 


the points spré 


is cut whilk 


seems like ither weak construction, but 


it has been dome business tor month 
ind that is the t that count 


fasten 


\ lever D Fig a 


with the axle or 


to the spool 
A and this connects lowet 
casing being fas 
Phe 
action is a partial the 
heads of spool 4 and the two fiber disks 
idjusted to a pull of 


part of th 
sutomobile 


between 


tened to the body of thi 


Irning 


ibout 20 


d of the lever for a mod 


Dietzman tested on if these on a 


Mr 


milling machine i i ingenious way 


by rigging a short crank on or in the 
lever of 


fas- 


spindle, to which he fastened the 


the 
tened to the 


absorber, the body being 


tabl lr] 


, 
shock 


n he started up the 


machine, without any back gears, and let 
all day, to note the wear and the 

As the friction was 
end the be 


ginning, he concluded that the wear had 


it pump 
difference in friction 


a little higher at the than at 


been practically nothing, the increase 
being due to expansion of the spool from 
heating. As the surfaces were thoroughly 
lubricated, this seen f conclusion 





cost $2,150,000 
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A Molding Job with a Green-sand Core 


Description of the Core Box and the Method of Sweeping 
Up the Core by Which Much Time Was Saved 


BY Ww. Ww. MC CARTHY 


If occasion should present itself for a that, for it is very apt to perpetuate its sand at that point and this excess is 
visit to Atlanta, it would perhaps be in- own style for an indefinite period. Fig. tucked into the small opening left by the 
teresting to molders to visit the Majestic 2 shows the pattern, showing the core removal of the dowels; the process of 
Hotel in that city and take a look at the prints at each end, also the method of ramming up the drag and “rolling it 
staircase surrounding the passenger ele- gating and the bearings in which the core over” is then proceeded with. The two 
vator in that hotel; and it may be of in- is supported, showing too that the parting opposite panels come in the cope as a 
terest to patternmakers also line does not occur at the center as is matter of course; they are treated in a 

usual in patterns of its shape, but occurs different manner on account of the pos- 


wn immediately at the two opposite corners; sible interference of the bars in the cope 
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| this will be further gone into as we pro coming in contact with the loose dowels 
ceed thereby creating more rr soless annoyail 
FIG. I. NEWEL POST TO BE MADE in withdrawing them. Therefore all the 


THE Loos—E PANELS ON THE PATTERN 1 ot . . 
aa dowel pins in the cope remain until the 


lig. 1 represents the newel post at the [he four panels are doweled on with cope is lifted off; they are then drawn 
stairway referred to, the molding of loose dowel pins which are withdrawn through the pattern in the manner known 
which is to be described herein; its di- immediately after the drag has been to molders as “backing them out.” They 
mensions are about as follows: base 7x15 rammed up to an inch or so above them; could just as well be “backed out” in like 
inches; shaft, 12x12 inches; cap, 15x15 the object in ramming above the pins is manner in the drag, but there is no 
nches; hight, 4o inches; metal thickness, to insure against any possible movement special occasion to do so because there is 
gs inch. We are at a loss to define its of the two panels in the drag. The dowel nothing in the drag to interfere; there- 
exact style, but we will not worry about pins are withdrawn through the excess of fore jt is 


a , 


up to the molder either to draw 
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them or “back them,” just as he chooses, 
the pattern being “boxed in” or hollow, 
thus permitting free access to the dowels 
Our reason for dwelling so much on the 
subject of dowel pins in this case is that 
it is exceedingly important, from the fact 
that if one of the panels shows a “shift” 
it will seriously impair the appearance of 
the job if not ruin it outright. Fig. 3 is a 
view of the pattern from the small end; 
this view is given for the specific purpose 
of showing the parting line. It further 
shows that the manner in which the core 
is “set” practically eliminates the danger 
of a crush in closing on the cope 
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FIG. 5. ARBOR FOR 


THE Core OF GREEN SAND 


Fig. 4 is the core box, in which the core 


is made of green sand The side D, 
which is shown with one end broken off, 
and the other intact and held by wood 


screws, is to be removed, as we shall see 


There may also be seen the cast 


' Dp 


later 
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VIEW OF SMALL END OF CORE-BOX 


FIG. 0. 


arbor and its position relative to the bot 


tom of the box and the %-inch vent rod 
passed through the entire length of the 
box. The sweep is also shown in this 
figure, and the bearings on which it trav 
els are shown at each end of the box at E 


The eye-bolt shown at one end is placed 


after the sweeping process has been fin 
ished and the boards E forming the up- 
per half-ends have been removed. Two 


eye-bolts of equal length are employed in 


handling the core, a straight rod of suffi 


cient strength being run through them 
parallel with the 'ength of the core; the 
core is thus lifted out of the box and 


placed (or “set”) into the mold previously 
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resting in the bearings 
A and B 2and 5. Fig. 5 rep 
the arbor on the 
made. In following this method, we find 
that the green-sand core may be made and 
set into the mold in a considerably less 
length of time than that generally con 
sumed in making it in dry sand, to say 
nothing of the time and expense of drying, 
jointing and otherwise handling it 


prepared for it, 
See Figs 
resents which core is 


THe Process oF MAKING THE CorE 
It would be well to go into a 
synopsis of the method employed in mak 
Fig. 6 is a view of the small 


short 


ing the core 


la 
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¥ 
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GREEN-SAND COR: 





the core The movable 


is then placed in position and the 


used in entire 


side D 


wood screws are run down. The whole is 
then rocked over in the direction in whic! 
the hands of a watch travel, soasto rest 
on 22. Fig. 7 isa view of the large end of 
the box, showing the travel of the sweep 
at that end. It will, of course, be under 
stood that the reason the rocking to rest 
on the second pair of supports 22 in this 
view 1s virtually counterclockwise and op 
posite to that in Fig. 6 is because the box 
is now viewed from the opposite end, the 
direction of 
By this rocking over we obtain a 
horizontal plane at the top and the pro 
of that the 
core as it appears in the box is proceeded 
with, the sweep traveling on the edge of 
as indi 
whole is 


rotation being actually the 
same 
“sweeping up” side of 


cess 


the boards E in either direction, 
cated by the arrow points. The 
then rocked back on to supports rz, thi 


side D and the two upper ends E are r 
moved, a rod of sufficient strengh is run 
through the eye-bolts, and the core i 


transferred from the core box to the mol 











end of the core box. Similar letters 1 
fer to similar parts, and similar numb 
appearing on the legs or supports refer t 
similar posit which the box is placed 
in the two stag f ramming up and 
sweeping off the green sand Thus the 
first position in which the box is placed 
is that shown in Fig. 6 resting on 17. The 
arbor bears on the box at & and ( Fig 5 


1 


The intermediate bars 
to the openings, 
The vent rods are then put in their places 
the being 


are then tucked up 


as shown, for vent rods 


through arbor, six vent rods 





ind rests in the Y bearings, which in 
A 

t I 1 } ird 
shown in Fig. 2. TI p Ow « I 
on and the tw incl inchors§§ are 
“wedged down’ t Bi hig ind 
mold is secured (clamped up) and made 
ready to receive the metal 

Several big nuggets of gold have re 


cently been discovered at Poseidon Rush, 


near Taraguella, Australia Two were 


unearthed weighing respectively 373 and 


Q07 ounces 
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Dedication of the Engineering Building 


Description of Mr. Carnegie’s Great Gift to the Engineering 
Societies and an Account of the Impressive Dedication Exercises 


During the past twenty years, the pro 


ject has been frequently discussed and 
agitated of bringing together in one build 
ing, with proper facilities for offices, 
library, auditorium, meeting rooms, et¢ 
the various engineering societies that 
make their headquarters in New York 
City 


In February, 1903, Mr. Carnegie, as one 
the library fund of 
American Institute of Electrical En 
was invited to attend its library 


of the contributors to 
the 
yineers, 
dinner, and after four declinations on ac 
to arrange a date, ac 


count of inability 

cepted The dinner was given on Feb 
ruary 9, at Sherry’s, when Mr. Carnegie 
spoke on co-operation among engineers 


lhe president of the institute told of its 
growth and the need of a building for en 
The next day Mr. 


gineering societies 


Carnegie sent for ( FF. Scott, presi- 
dent of the institute, and C. W. Rice, 
chairman of its building committee, and 


them the idea of a union 
engineering building His 
called to the fact that the Engineers’ Club 
had just secured land for a new house in 
West Fortieth the 
Public Library 
Mr 


February 14, he 


discussed with 


attention was 


street, opposite new 
The locality appealed to 
Carnegie as highly suitable, and on 
wrote a brief letter Say 
ing: 

“It will give me great pleasure to give, 


say, $1,000,000 to erect a suitable union 
building for you all, as the same may be 
needed.” 

One year later, March 14, when the 


plans and estimates showed that a larger 


sum would probably he required to 


carry out the work on an adequate basis, 
Mr. Carnegie, in a further letter addressed 


to the American Institute of Electrical 
Engineers, the American Society of Me 
chanical Engineers, the American Insti 
tute of Mining Engineers, and the En 


gineers Club, increased his sum to $1,500, 
000 in their joint behalf 

he only limitation on the gift was that 
it should be devoted to the erection of a 
building, the bodies interested buying the 
land \t 
put up one building on Fortieth street, but 
difficulties the 


the it was proposed to 


outset 


owing to the involved in 


purchase of as much land as would be 


and in 
all the social and technical func 


necessary, combining under the 


one roof 
tions exercised by these organizations, it 
was decided to erect separate build 
for the club on Fortieth 


and one for the three professional socie 


two 
ings, one street 


Chirtv-ninth street, the two build 


ings to be placed in such relationship and 
from the 


and the underlying 


ties on 


contiguity that access one to 


other would be easy, 


thie a 


common purpose subserved to the 


full extent 
[HE SITt 
the Engineering 
Building is on West Thirty 
north side, between Fifth 
The frontage covers 
29 to 33, the total front 


The site acquired for 
Societies 
ninth street, 
and Sixth avenues 
five city lots, Nos 
y 125 feet This land has been 
bought with money advanced by Mr. Car- 
negie through R. A. Franks, to the three 


societies a 4 


being 


engineering per cent. in- 
terest, the cost being $502,000, one-third 
} 


of the amount being payable by each so 


ciety. To the east of the property, light 


ind air for the building are satisfactorily 


V the club for its 


insured by the purchase | 
[ four-story pri- 


wn protection of a large 


vate house of “restricted” hight; the club 
being in the immediate rear of the Eng: 


neering building. 

THE BUILDING 
The frontage of the Engineering Socie 
ties Building, on West Thirty-ninth street, 
the depth 1s 9O feet Che 
feet 
feet depth. The building laws of the 
of New York require that only 85 
cent. of the lot area shall be occupied by 
\dvantage has been 


is 115 feet, and 


property itself is 125 110 
City 
per 


front by 


the structure on it 
taken 
ing a 

signed in the French style and rises 13% 
the sidewalk to a hight of 
inches. The exterior is built 


of this limitation to give the build 


monumental appearance. It is de- 


stories above 
218 feet 6% 
of limestone up to 
and of gray mottled brick and terra cotta 


the auditorium floor, 


above; the whole having a cheerful cream 


ll treatment is 


tint on all four sides. The 
restrained and dignified, but without se- 
verity. As the lower portion is devoted to 
auditoriums, the middle section to offices, 


and the upper part to the library, an 
effort has been made to accentuate these 
three separate parts of the building, with 


happy result 

Access to the building is gained by the 
central entrance or the street level to the 
first floor, by the western side door lead- 
the broad 


completely, 


ing to the elevators, and by 


driveway which encircles it 
so that carriages can enter by the eastern 
covered arch, set down their occupants at 
a side entrance and emerge by the west- 
There are three elevator rise- 
ways in the shaft, 
with an iron grill lined with wire glass. 


On each side of this shaft wide stairways 


ern gate 


main elevator faced 


rise to the sixth floor of the building, and 
one leads thence to the library floor. A 
freight elevator has been installed on the 
of the building and a com- 


eastern side 


modious service stairway on the north 


side rises the entire hight of the edifice. 
At the first floor a rear dgor communi- 
cates across the 10-foot areaway, in the 


open, with the café of the club-house, and 
on the ninth floor a flying covered bridge 
connects with the breakfast room on the 
tenth floor of the club. 

The woodwork in the building has been 
reduced to a minimum. The large win- 
dows are built of cast iron and the other 
vindows of wood covered with kalamined 
iron, such windows having only a small 
molding in place of the usual wide trim 
and casing. All the base- 
ment, first floor and at the ends of the 
auditorium promenade are kalamined iron 
fire doors, and the exit door to the Engi- 
neers’ Club is built of electroplated cop- 
All the woodwork, includ- 


doors in the 


per on wood. 
floors, been 


the 


sleepers, trim, etc., has 
fire-proofed. The 
hight of 100 feet are 
glass, except on the 
front, bringing the fire 
hazard the lowest All 


finished floors throughout the building are 


ing 
windows up to 
glazed with wire 
‘hirty-ninth-street 
thus exterior 
down to point. 
of cement, marble or terrazzo, except the 
lecture 
The 
insurance rate of 15 cents for this build- 


library, main auditorium and 


rooms, where maple has been used. 


ing is the best proof of its safe construc- 
tion and solid workmanship. Moreover, 
additional precaution against fire has been 
taken by placing an 8oo0o0-gallon tank on 
the roof, with a stand pipe at each end of 
the building, the tank being fed by two 
electric pumps. 

All the walls and ceilings are painted in 
neutral tints, and the decoration is simple 
though carefully studied, especially with 
an idea of later development in the way of 
mural paintings, the setting of the names 
of distinguished engineers in _ plaques, 
niches for bronze cr marble busts, panels 
for bronze tablets, etc. Opposite the ele- 
vator shaft on each of the three founder 
societies floors the badge of the society 
occupying the floor has been executed in 
a heavy brass plate set in the terrazze. 
The hardware throughout is in a subdued 
brass finish, is quite massive and is mas- 
ter-keyed for all doors. The mail chute 
is ornamental and of the latest pattern 
The driveway is defended by handsome 
wrought-iron gates designed, 
and over the main entrance a large bronze 


specially 


plaque has been set, bearing the words, 


“Engineering Societies,” to explain the 


purpose of the building to passers-by. 
First FLoor 
The spacious first floor is laid with Ten- 
nessee marble tile, having a border in de- 
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The central court 
or main foyer is marked by 12 large col- 
umns of Swiss Cipolin marble 
flight of steps leads from the foyer to the 
elevators, and at 
thrown across the steps so as to restrict or 
direct travel. Gold ornament is used spar- 


sign of colored marble 
A short low 


will a metal grille is 


ingly for achitectural accentuation and the 
wood work is in dark oak. Large chairs and 
lounges in red leather furnish the foyer, 
and similar furniture is used in the writ- 
ing room, smoking room, reception room 
and administration room, which also con- 
three booths associated 


tain telephone 
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modated at once on entering or leaving 
Special toilet facilities are also provided 
on this floor, which virtually occupies the 
space that would otherwise be left blank 
by the slope of the main auditorium floor 


just above it 


‘he main auditorium extends up 
through two floors, and with its gallery 
will seat about 1000 persons The re- 
quirements of this chamber were unusual 
and difficult of definition. It had to be 
arranged primarily for the general meet- 
ing of the societies, at which the speak 


ing is from the floor as 


ivery Of apparatus ihere 1s 


stereopticon connections 


equipped with 


for moving pictures. The seats are fixed 
opera chairs in red leather, with revolva 
ble tops, and the aisles are laid with red 
carpet. The gallery front is bordered in 
ed plus! Above the auditorium arch is 
i de rative cartouche bearing the badges 
yf the three founder societies. There are 
side brackets for lighting, but the main 
illumination is effected indirectly through 
the glass ceiling, above which are incan- 
lescent lamps controlled from several 
pane boards Ch elevators and 1iTs 











THE ENGINEERING SOCIETIES BUILDING, LOOKING WEST ON 
THIRTY-NINTH STREET 


with the private-exchange On 
the foyer walls, facing toward the mam 
entrance, are large tablets, 
one bearing a relief portrait of Mr. Car- 
negie and the words of his second terse 
letter of gift of $1,500,000, and the other 
a statement to the effect that the land was 
given by members and friends of the three 
founder societies. On this floor also, at 
the rear, are receiving and shipping offices 
through which all freight and goods are 
handled. In time this floor will be graced 
with statuary, but even now it creates a 
most favorable impression as one enters 
the main building. 


system 


two bronze 


Tue Main AvupITORIUM 
Immediately above the first floor is the 


| 


coat room, laid out on a sectional plan so 


that several lines of persons may be accom 


A CORRIDOR OF 


platform, and at which diagrams, illus- 
trations or 
employed 
the 


Stage 1s 


blackboard drawings are often 
This is quite the opposite from 
ordinary hall, where the 
the point both for the 
seating arrangements and for the acoustic 
Hence the plat- 
form is notably small for so large a hall, 


audience 


Starting 
and optical necessities 


accommodating few while 
speaker in the audience 


by everybody 


persons, any 
is easily within 
of observation 
both, the 


floor, at the sides the auditorium is sur- 


range 


On parterre and the gallery 


rounded by corridors, rendering access to 


every point very easy, and permitting 


ready withdrawal for com- 
mittees, etc. 
maintaining 


conversation, 
he corridors assist also in 
hall The 
yoms, and is conven- 
I l for de 


quiet within the 


platform has ante r 


iently close to the freight elevator, 





THE ENGINEERING SOCIETIES BUILDING 


the 


f the 


emptied 


floors 
be 


of emergency 


open directly upon two 


auditorium which can thus 


very quickly in cas¢ Prac 


tical tests chamber have already 


shown it to be a success .in every respect 


of comfort and con 


venience 


Tue Lecrure Rooms 
The next two floors above the main 
auditorium are devoted entirely to lec 
ture rooms, of which there are no fewer 


than seven Tw spacious assembly 


rooms, 51 feet by 66 feet and 29 feet by 
of the fifth 


a manner that they can be 


66 feet, occupy the larger part 


1 


floor in such 


used independently, or one may be made 


uuxiliary to the other. Two. smaller 
rooms on this floor, 16 feet by 22 feet 
and 18 feet by 19 feet, can be also used 
separately ) i nnexes for re feption or 
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conversazione and provision is 


purposes, 
made with steam tables, etc., for the ser 
vice necessary for luncheons or light re- 
freshments. All these rooms 
ably finished in soft light tints and have 
facilities for water, air, electric 
tions, etc., for demonstrations and experi- 


are agree- 


connec 


ments. 

The sixth floor is also divided into lec- 
ture rooms, planned somewhat differently, 
and of smaller dimensions than those on 


the floor below. The dimensions are re- 
22x44 feet 6 inches, 30x46 feet 


feet and 20x28 feet. In 


spective ly 
6 inches; 30x4I 
this manner, the building affords facilities 
to audiences of every size from 1000 down 
to 100; while on occasion every room can 
be occupied by sections and sub-divisions 


of an engineering or scientific meeting, 
with independence and without interfer- 
ence 
[He OFFice FLoors 
The seventh and eighth floors of the 
building have been reserved for the asso- 


1 


ciate societies that have engineering or 


some department of science as their prin- 


cipal object. For these organizations the 
building affords office areas of varying 
size, from one room up, with the common 
facilities of the lecture rooms, library and 
other accessories. Among these societies 
may be enumerated the Society of Naval 
Architects and Marine Engineers, the So 
ciety of Heating and Ventilating Engi 
neers, the National Electric Light Asso- 
ciation, the Society of Chemical Engi- 
neers, the New York Electrical Society, 
the Association of Edison Illuminating 


Companies, the American Street and In- 


terurban Railway Association 


FOUNDER SOCIETIES’ FLOORS 


Each of the three founder societies oc- 
a floor laid out in accordance with 
its own plans. The American Institute 
of Mining Engineers has the ninth floor, 
the American Institute of Electrical En- 
gineers has the tenth floor, and the Amer- 
ican Society of Mechanical Engineers has 
the floors are all 
devoted to and executive 
work, and the libraries of the three socie- 
the two 


cupies 


eleventh floor. hese 


administrative 


ties have been concentrated in 


top floors of the building. 


[HE LIBRARY 
\ crowning detail in the plan of the 
building has been the reservation of the 
twelfth and thirteenth floors for the 


libraries of the three founder societies, 





other collections of engineer- 

a as may be added. The 

tw 1 floor below the library proper has 
been devoted to the book stacks, but at 
the present time the main library is also 
equipped with one tier of stacks, with 
provision f gallery tier later. The 


k room is partly equipped with stacks, 
1 in the library a delivery desk, reading 
es and chairs have been provided. The 

f ler societie t ibition 
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creating and maintaining the finest col- 
lection of engineering literature in the 
world, supplemented by the current peri- 
odicals, and all the patents relating to in- 
vention in the arts sciences. Pro- 
vision is being made for special research 
accommodation, working alcoves, photo- 
graphic reproduction, drawing and similar 
library work. Commanding magnificent 
views of Greater New York and vicinity 
in every direction, the library is retired, 
quiet, free from noise and dust, an ideal 
haunt of the student and man of research; 
while open at all times to any reader. In 
view of the proximity of the new public 
library, the Engineering Societies build- 
ing, with its unequaled collection of 
scientific and industrial data, becomes at 
once a vital and important center of the 
highest value for the diffusion of useful 
knowledge, and the two libraries supple- 
ment each other. 

A bronze bust of Mr. Carnegie, exe- 
cuted especially for the building by Mrs. 
FE. Cadwalader Guild, a well known sculp- 
from sittings, and presented by the 
present and past officers of the founder 
societies, stands at the eastern end of the 


and 


+ 
tor, 


library, facing toward the main entrance 
from the elevators. 


(Continued on page 610) 





Grinding Automobile Cylinders 
on a Boring Mill 


By R. E. Marks 

The finishing of machined work by 
grinding struck the new automobile shop 
last month, so after cussing and discuss- 
ing all the whys and wherefores, they 
rigged up a double-headed vertical boring 
mill to do the trick 

They took the spindle out of one head, 
made a good, stiff grinding spindle with a 
long babbitted bearing to go in its place 
and drove this by a motor hung on a con- 
venient beam. 

The cylinders were clamped to the table 
and bored nearly to size with the boring 
head, then this was moved out of the way 
grinding spindle brought into 


and the 


play 


But Ir Dipn’r Work 

To make this a good story I ought to 
be able to tell you how a single cut with 
the emery wheel left the bore just to size 
within one ten-thousandth or less, how it 
was perfectly round and exactly uniform 
in diameter from end to end. 

But it wasn’t 

It wasn’t round probably because there 
were soft spots in the iron; and it wasn’t 
of uniform diameter, because the wheel 
would wear enough to affect the diameter 
very materially in one passage through 
the cylinder. 


BEING FRANK WITH YOURSELF 


My friend of the grinding operation is 
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one of the most open-minded of men, and 
his frankness extends to himself as well 
as others—which is a rarity. He told 
me it made as pretty sparks as he ever 
saw, and that the cylinder looked nice, but 
it wasn’t as good as they could bore it, 
anc that is what they are doing now. 

He even let me take a photograph of 
the whole rig as an example of how not 
to finish cylinders, and here it is. Prob- 
ably others will try it, and he hopes they 
will have better success—can’t have much 
wecrse—and he intimates that while they 
will find that much depends on the kind 
of wheel used and that the best of them 
are not good enough to make a good job, 
that probably isn’t the fault of the wheel 
either. 

In other words, my grinding friend 
doesn’t think we know enough about the 
iron to brag 


internal grinding of cast 





AUTOMOBILE CYLINDERS ON A 


GRINDING 


BORING MILL 


abcut. and intimates that it is possible we 
inight know even more about rolling a 
finished surface on cast iron, as well as on 
car axles. 


Let Castincs Apyust THEMSELVES 

Aside from the tapering cylinders due 
to wear of the wheel during passage, I am 
inclined to believe that the best cylinder 
bering must be done in two separate set- 
tings, with a fair time allowance between, 
so the casting can relieve itself of in- 
ternal strains before the finishing cut is 
taken. 

It is also a question as to how fine a 
finish you want in a cylinder. They 
should undoubtedly be as round and of 
as uniform diameter as can be had, but I 
very much doubt whether a ground sur- 
face is desirable even in automobile work. 
It certainly is not in steam-engine cylin- 
stationary or locomotive 


der f either 
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The Development ot a Card 
Index System for General 
Information 


By Geo. P. PEARCE 


As master mechanic of a large firm 
composed of several factories I found 


need of some system which would keep 


costs, formulas, data tests, etc., in such 
shape that instant reference could be 
made. Problems and questions were con- 


stantly arising which required reference 
to previous records or data and they were 
of the most varied kind imaginable. 

“Some more of that soft metal for im- 
pressions is needed; will you please give 
me the formula?” 

“See! that was about last July when we 
experimented with those soft alloys.” 
While getting out the list of formulas the 
phone bell rings and “the office” wants to 
know the present cost of steam per 1000 
pounds. It was two weeks ago when we ran 
our last test and the results have to be 
looked up. In the meantime the bill has 
been received for the lumber used in ex- 
tending the pattern shop and wants check- 
ing against the carpenter’s list; then the 
new force pump to supply Factory No. 2 
with water, wants ordering and the ca- 
pacity has to be figured out from data 
collected at various times as to the maxi 
mum and average consumption of water 
in the various departments. While this 
is being done I find need for the pro- 
duction chart for department 300 for 
last August, also the cost and capacity 
of the No. 3 clip die; besides this 
a drying room is needed for No. 800 
department which must have a_ capacity 


50 per cent. greater than their output 
for period ending December 30. Thus 
it goes, data, records, charts, costs 


for various departments and machines are 
wanted constantly and if much time is 
going to be lost looking them up then the 
day will soon turn into a prolonged search 
for information to the exclusion of all 
other important matter. 


[He ALPHABETICAL PLAN 


The first effort at systemizing was to 
file all information in alphabetical order, 
but that soon proved a hopeless failure. 
For instance, after testing the maximum 
speed that a new forming die will make 
clips it became a question where to file 
this data. Should it be placed under Dies, 
Clips, Capacity or Output? and no matter 
where it put it was sure to be 
looked for under some different heading 
and then as we have hundreds of dies in 
the various departments and factories it 
would still take longer than practicable to 
find the required record. 

From this came the bright idea of hav- 
ing a separate alphabet for each factory 
and this worked along in a bad enough 
way until the accumulation of live data 


was 


AMERICAN MACHINIST 
(All “dead” matter is destroyed whenever 
fresh data is added) became so great that 
either the alphabet must be subdivided 
or else the method changed and a 
separate alphabet used for each depart- 
ment. Still the alphabetic system was un- 
satisfactory anyway, so a new system was 
planned which promised great results. 
All data, information, etc., was to be num- 
bered consecutively and filed. Then 3x5 
cards were made out under the various 
possible headings and filed alphabetically 
Thus no matter under what heading in 
formation was looked for, it was sure to 
be found 

We got along with this nicely for a 
short time, but the time and trouble mak- 
ing out from one to four 3x5 cards for 
every piece of matter filed soon made it 
obvious that the method was doomed to 
failure, so I started to worry out some 
thing better and finally evolved the fol 
lowing system: 


Tue System ApopTeD 


The various factories were divided into 
departments which totaled up to 13 alto- 
gether; these I took and numbered as fol- 


lows: 
Machine shop. 100 
OTe 200 
PC, Mi cedeneen teteeue 800 
Die. shop...... iaveceseneeu’s 400 
Pewer, Fae. 1, B &, 6... 500 
Demers, Fae. 1, BZ B G.0ccces 600 


and soon all the way down to Forge—1300 
All this I wrote down on a 6x4 card as 
the Main Classification. Next I divided 
each department on a series of thirteen 
6x4 cards as shown in Table 1, which 
shows the first division of the machine 
shop 

Then I divided each of these cards into 
a second division, see Tables 2 and 3, 
which shows division of 110 or Machine 
Shop Costs, and 120 or Machine Shop 
Mechanical. The first and second divis- 
ions of each department were kept alike as 
much as possible, the exceptions being that 
some of the divisions were carried to 
higher numbers to cover something spe- 
cial in certain departments. Next I ob- 
tained some common letter folders and a 
vertical letter-filing cabinet, in which all 
data, costs, information, etc., after being 
numbered according to the divisions they 
belong to, were filed in similar numbered 
folders, which were kept in numerical 
order. ‘ 


Does Away WitH Carps 

By this system there are no cards to 
make out whenever anything is filed, nor 
are there any cards to be picked out when 
“dead” matter is destroyed; there is never 
doubt 
as to where it is filed, and in a 
in the 


any as to where anything is to be 
filed nor 
short time the position of anything 


le can be located without reference to 
the classification cards. For instance, if | 
of extending 


it this 


want to know what the cost 
the pattern shop was, I would find 
300, costs are always 


way—Pattern Shop 


507 


10 and additions 2, so 


tormation 


the particular in 
folder No 
speed of shafting and size of 


wanted will be in 
312. The 
pulleys in the die shop will be 
folder No. 425. Die shop—4oo, Mechani 


cal—2o0 and Data—s, and so for every- 


found in 


thing else 

This system appears to be the simplest, 
most rapid and most efficient I have ever 
seen; it can be applied to any business, 
small, will grow to any extent, 


can be 


large or 


departments added or removed 
without trouble and if through any cause 
one particular number, or folder, happens 
to accumulate data to an inconvenient ex- 
tent then that number can be still further 


divided into ten parts by using decimals, 


thus: 
125.1 Machine Data 125.2 Electric 
Data. 123.3 Small Tool Data, etc., thus 


giving unlimited expansion 


100 MACHINE SHOP 
TE sevenedcadcevesoeeee 110 
cc ccceuenadee 120 
Dt As iveadue ene onwee 130 
Dt tbced@edae bw akkenie 140 
Dh enn¢sewee téeue dee ee 150 
Tt Sebeceneeeesesee's 160 
Experimental ........... 170 
I alin nk ou ih od ta ot. hil 180 
Communication 190 

TABLE 1. 

110 costs 
Repairs covcvee ALI 
Additions . Lcowhdweee ou 112 
Duplicate parts.......... 113 
RGR RTES  RES ESESTS 114 
OO Se eer 115 
Material wekanseneoosns 116 
Power, Heat, Light....... 117 
Product a os oe arts Oita 118 
DE. cicecteceecueee 119 

TABLE 2. 

120 MBCHANICAL 
re § swennnendenceess 121 
ON eee 122 
Duplicate Parts ...... 12% 
BEE ee ant senns eed 12 
Tree 12¢ 
Machine Records......... 126 
Wee GOGRUEE cccoscecces 127 


TABLE 38. 





Che growth of the summer session at 
universities and colleges is 
the 54-page pamphlet 
have received in which is 
work offered at Cornell Uni 
versity The 
work outlined includes education, ancient 
languages and many branches 


our various 


well illustrated by 
which we just 
outlined the 


during the coming season. 


and modern 


of science, in addition to the shop, draw- 
ing office and other lines of work con 
nected with the department of mechani 


Che pamphlet may be ob 
addressing the Registrar of 
University, Ithaca, N. Y 


‘al engineering 
tained by 
Cornell 


It is estimated that a ton of domestic 


refuse will make 100 pounds of alcohol, 
will brake horse-power- 


which give 100 


hours m a good metor 
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We can eliminate the intercept b by 
transforming our codrdinates to a parallel 
pair of axes with the origin or zero point 
at the common point of intersection of the 


The Thrust of Twist Drills 


By Henry Hess 


> diagonal lines, so that, as usual in such a 


[hat’s a thing [ always wanted to know case, for y we w rite V - 250, for x we 
more about than I did or could find that write «+ 12, and the equation becomes: 
anybody else did. y omc (x +12). or 

(he report in the AMERICAN MACHIN 

; . vmme ae 12) — 250 
Ist, at page 210, of Messrs. Frary’s and 
\dams’ experiments, was therefore just yr, if for the vertical values we write the 
what I had been looking for, and came at thrust 7, and for the horizontal values 
a particularly opportune time, when the the diameter in sixteenths D (so that, for 
selection of ball bearings for drill thrusts instance, 5g inch is written 10), we have: 
happened again to be on the carpet 7 230 =c (D 12) (1) 
A DIAGRAM AND A ForMULA For THRusts “! 
7 + 250 
When the editor said that just the one c= D 
: . 12 
table of all of interest from my point of r 
view at the time did not lend itself to < , . , : 
: on tO @ FinpinG A VALUE FoR THE COEFFICIENT IN 


reduction to diagrammatic form, I was 
first disappointed and then skeptical. <A 
little that this relation of 
the thrust, diameter of drill feed 


a diagram and there- 


THE FORMULA 


In this insert known values of 7 from 


work showed 
and table for feeds of 0.0225, 0.0156 and 0.0045, 


could be shown on 


fore also reduced to the formula 














T (D+-12) (2000f + 20) — 250 ; 

7 = thrust in pounds; 5 

} feed per revolution in inches; = : 

) = diameter of drill in units of 1/16 2 

inch 5: 

In the main diagram there were plotted é 
the tabular values (see table, page 211) . | | 
for the smallest and largest and two in 0 0.005 0.015 0.025 x 
termediate feeds These showed at once Feed per Revolution in Inches 
that the thrusts for the 9/16-inch drills FIG. I. DIAGRAM USED IN DERIVING VALUE 
with 0.0225 inch and 0.0156 inch feed were OF COEFFICIENT ¢ 


very high, as compared with the others; 


less attention was therefore given these and D—14 (a 7%-inch drill), and we get: 
in laying in lines that roughly averaged 1543 + 250 1793 
' . c= =- = 69 
the various values 14+ 12 16 
for f = 0.0225; 
THe Mernop or PLOTTING AND OBTAIN 
; I110 + 250 1360 
ING A FORMULA c= o _ 33 = 52.3 
14+ 12 26 . 
ossil . the f nlotting for the . 
Possibly the method of plotting for the for f = 0.0156; 
derivation of the formula may prove of 
nterest \ few trials soon showed that om 529+ 250 _ 779 _ 20 
= _ = 3 
the various diagonal lines trended toward 14+ 12 26 
a common intersection, which, however, tor / = 0.0045 ; 
lay in neither the vertical nor horizontal Now plotting these values of c (see 
oO Ss al s ) ri - 
coordinate axes, but at a point which was fig 1) with relation to the feeds gives a 
4 inch, or 12/16, to the left of the vertical straight line corresponding to the general 
axis or zero line of diameters, and 250 . 
. equation 
.] a | : a 
pounds below the horizontal axis or zero 
; : on ; 
of thrusts. The various lines could there- . om + ¢, (11) 
‘ : , a in which 
fore be expressed by an equation of the — ‘ 
4 : J vertical value coetmhcient , cor 
usual general form for a straight line 
; responding to 
ys Ca », in which 
4 the vertical value, measured in . horizontal value the feed; and 
pounds; e )’-intercept. 
; } riz $- 1 lie > 49 } 
A the horizontal value, meas The diagram Fig. 1 shows that e = 20, 
sixteenths; that being the distance above zero inter 
l the }-intercept, or y value meas cepted on the Y-axis by the plotted line 
ired on the Y-axis when + =0 For feed 2 0.0156. 4 52.3, In- 
é 1 coefficient depending upon th serting these values in formula II 
slope of the line (which in turn depends 
upon the feed) and including also a fac 52-3 , 0.0156 + 20, hence 
I 
tor, 50, expressing the ratio adopted in 52.3 — 20 : 
I 2070, say 2000 in even 


0.0156 
Inserting this 


this diagram between the vertical and 
horizontal scales figures value of & in II 
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gives ye =2000 2, +20, or, getting 
away from the diagram, Fig. 1, 
¢ = 2000 f+ 20 
Inserting this in equation I gives: 
(D+ 12), or 


250 


T + 250 = (2000 f + 20) 


1 (D+ 12) (2000 f+ 20) - 
Some REMARKS Upon THE FORMULAS 
This is of course an average value only 
Inspecting the main diagram shows that, 
of the plotted points, the thrust for a 9/16- 
inch drill at 0.0225-inch feed varies most; 
it lies above the line 425 pounds, while the 


line average is about 1100 pounds, a vari- 


ae ae 425 = 

ation indicating the average as ——— loo => 
1100 

38.6 per cent. too low. But taking the 

other plotted points into consideration 


shows that this one high one was erratic 
and may therefore be disregarded; the 
other points show a variation of about 16 
per cent. minus to 13 per cent. plus, so 
that we may with reasonable accuracy say 
that the diagram and formula are correct 
within I5 per cent., within the con- 
ditions of the experiments. 

A’ formula may be _ similarly 
for the relation of the moment to 
drill diameter and feed, basing this on the 


derived 
the 


diagram on page 210. It is M = (F+ 2.5) 
(13.66 D — 0.25) 

The averaging lines of the plotted data 
do not quite agree with those of the pub- 
lished diagram, but the variation is imma- 
terial. In this 

M = driving moment in inch-pounds ; 

F = feed in thousandths of an inch per 
revolution; thus an actual feed of 0.010 
is called F = to 

D = drill diameter in inches. 

[For convenience of reference the di- 
agram of turning moments is reproduced 
alongside of the thrust 


212 


Ep. ] 


from page 


diagram 





Tax on Commercial Travelers 


Repealed 


Mon- 


im- 


Consul-General Church Howe, of 


treal, reports that the license or tax 


posed some two years ago by the province 


of Quebec on non-resident commercial 


travelers representing «persons, firms, or 
corporations having no place of business 
+} 


was repealed by the provincia] 


March 14 


therefore, no 


in Canada, 
legislature on 
now, license re- 


[here is 
in this 


quired in province by non-resident 


commercial travelers, except those selling 
intoxicating liquors, which latter will be 
par- 
sent later. It is 
sritish Co 


lumbia has repealed the tax on commer- 


regulated by the new liquor license, 


} 


ticulars of which will be 


also reported in the press that 


cial travelers (other than those represent- 


ing liquor and cigar firms), thus “falling 


into line with the other provinces of the 


Dominion.” Prince Edward Island, how- 


ever, still imposes on non-resident com- 


} 


mercial travelers a license fee of $20 
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From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE 


Horizontal and Vertical Drawing 


Boards 


The increasing use of the vertical draw- 
ing board and its general popularity where- 
ever it is tried have proved that as a 
competitor of the horizontal board it is 
here to stay. 

There are two particularly urgent rea- 
sons why for pencil work the horizontal 
board should be discarded in favor of the 
vertical: one relates to health and the 
other to the matter of production 


COMPARISON FROM THE HYGIENIC 
STANDPOINT 
The matter of health is very often neg 
the drafts- 
man’s most business to look 
after it, as upon it to a great extent de 


lected, whereas it should be 


important 
pends his income. There is no question 
but that continual bending over the board, 
often resting the on its edge, 
and the cramped position necessary are 
I have known many 


stomach 


detrimental to health 
draftsmen who were 
tics, and I do not doubt that in many cases 


confirmed dyspep 
it was brought on or at least aggravated 
by this position. Personally I can say that 
now even half a day’s work over a flat 
board will cause me discomfort. 


OUTPUT FOR THE Two 


STYLES 


THe RELATIVE 

Looking at the matter from a produc 
tive standpoint, I have never met anyone 
who has worked over both styles of boards 
who does not consider the vertically in- 
clined board the faster. There is 
abundant reason for obtaining more speed 
on a vertical board. With the horizontal 
the body is in a cramped position, the 
weight of the upper part resting on the 


arms or elbows, leaving them free from 
} 


much 


the elbows out only; while with the ver 
tical board one can either stand or sit, 
and have the free use of his arms. When 


in an erect position there is a better circu 
lation, more blood goes to the brain, and 
there is not that tendency nor opportunity 
for dozing, particularly after lunch on a 
hot day. 


OBTECTIONS TO VERTICAL BOARDS 


Of course when inking or tracing is to 
be done, a vertical board is not so satis- 
factory; but even for this work boards 
can be inclined much more with good re- 
sults. 

Of the objections to vertical boards I 
but two which were 
One is that they are 


have never heard 


worthy of notice. 


PAY 


USEFUL 


This I do not believe 


FOR 


harder on the eyes 
The natural position in reading is to sit 
up straight, with a book nearly vertical 
before one’s eyes, and there is no reason 
why at least as good and in most cases 
better light cannot be obtained in this way. 

The other objection is that the vertical 
board involves the use of the parallel rule, 
which I will admit is not the most accu- 
rate of devices. But anyone who is care- 
ful can obtain goou work from it 


A SUBSTITUTE FOR THE PARALLEL RULE 


This objection was recognized at the 
works where I am employed, and we have 


IDEAS 


large diameter, supported at the top of the 


frame. These weights are arranged so as 
to give the board sufficient movement so 
that that portion of the drawing on which 
one is working, whether it be at the top or 
bottom of the paper, may be brought to a 
suitable hight, whether the draftsman be 
standing or sitting. Then, if he is work- 
ing at the top of his board, he does not 
have to stand on his tiptoes, on a step, 
nor hang his stomach on the edge of the 
board and stretch; nor, if he is working 
at the bottom of the board, does he have 
to develop a portion of a parabola with 
his reck; in either he may have his 


Case 























\ VERTICAL DRAWING BOARD WITH 


substituted a device which is wholly sat- 
isfactory. We use, for all our pencil work, 
boards and tables of the design illustrat 
ed in the photograph, comprising a table 
of the usual form, readily adjustable for 
various but set with 
the top approximately horizontal. On top 
of this table is fastened a substantial frame 
which the board is ar- 
ranged to slide at an angle of about 60 
degrees. The of the 
balanced by counterweights, supported by 
sheaves of 


angles, generally 


on the front of 


weight board is 


cords passing over wooden 


A SPECIAL DRAWING INSTRUMENT 
work practically at the same hight, what- 
ever 1s most suited to his dimensions 

The bottom of the board is provided 
with a ledge, which makes a convenient 
place for the instruments, and the flat 
table under the trame makes a handy 
place for keeping some of the drawings 


In addition the 
another table, 


on which he is working 


draftsman has at his side 


nearly flat, for figuring and for inking in 
dimensions, etc 


The instrument which we are using was 


designed to meet the conditions of either 
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a vertical or horizontal board and to be 
free from the objections which are in- 
herent in the parallel rule It is illus- 


trated in the photograph 

It comprises what is in short a vertical 
T-square, being a Lead provided with roll 
ers of comparatively large diameter, and 
guided on a steel track; this head carries 
also in a small drum an adjustable spring 
balance, to which is connected by a cord a 
protractor which is adapted to slide upon 
the vertical blade of the T-square 

Pivoted to the protractor is a Y-shaped 
arm having a worm meshing with suitable 


teeth cut in the outer arc of the protrac- 


tor Che teeth are spaced I degree apart, 
and the worm can be quickly thrown out 
of engagement with the protractor for 


quick setting to any even degree from 0 


to 90; and by turning the worm when it 
is in engagement, adjustment of any frac- 
The 


scales 


tion of a degree can be obtained 
Y-shaped 
which are readily removable 


With this 
obtain 


arm is provided with 
able to 
by clamping the 


long straight and 


instrument we are 
great accuracy; 
protractor to the Made, 
parallel lines may be drawn, and by actual 
saves about one-third 
When 
it is desired to use more than one board, 
board may be provided with 
straight-edge, and the instrument 


comparative tests 
the time in laying off pencil work. 
eacl a steel 
readily 
from 


transferred one board to another. 
This instrument has recently been pat 
ented H. F. Noyes 


How Pattern Work was Econo- 
mized by Making One Loose 
Piece do Double Duty 


The 


sketches 


accompanying photographic view 


and show how one loose piece 
was used in two places on the same pat- 
tern. The half bearing shown in place at 
the left both 


ends of the stand by ramming the mold 


end of Fig. I was cast on 


up to the top of the bearing, drawing the 
latter out, putting it on the other end, and 




















repeating the operation of ramming. The 
core made in the core box shown in the 
Line A 
, Jowels 
\ Dowel —x = 
TET OIUS TES } 
) vr 
' ! t 
Web of Pattern 4 
i 
} } 
| ’ + AN t 
t i 
[ (| RIESE Pte ve 
if 
| \ Vu 
1 \ Pe 
\ ) 
+ 
FIG. 3 Longitudinal Section 


of Two-part Mold, Loose Piece 
in First Position 
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foreground in Fig. 1, and having a shape 
shown by the sketch, Fig. 2, 
cover the openings left by the lower part 


was used to 


of the journal bearing, doweled on pins 
which can be seen at the right-hand end of 
After the loose-bearing part was 
the mold 
This 


Fig. 1 
drawn and the cores set in place, 
was completed on top of the cores 
reference to 


will probably be clearer by 

















PIECE FOR 
BOX 


FIG. I ONE LOOSE 


MOLDING 


PATTERN WITH 
rWO BEARINGS ; AND CORE 
Fig. 3 1s 
the 


sketches 


section of 


Figs. 3, 4 and 5 


the 


the 


a vertical mold with 


loose journal-bearing piece in place on 


stand and the sand rammed 


or the top of the bear- 


one end of the 
up to the line 4, 
ing; this being accomplished, the bearing 





FIG. 2. CORE 

piece is taken off and placed on the other 
the the 
rammed to the line 


end of pattern, and mold is 
A all the way across. 
The bearing is drawn a second time and 
cores are placed as shown in Fig. 4, which 
is an end view of the pattern in the mold 


The mold is then completed to the top of 
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FIG, 4 Transverse Section 
of Two-part Mold, 
showing Core 


HOW PATTERN WORK WAS ECONOMIZED 
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This leaves two 
the 


the drag, over the cores 
the where 
were rammed up, and the body of the 
The drag is 


spaces in mold bearings 
pattern is still in the mold. 
then rolled over and the cope is rammed 


in the usual way \fter removing the 
cope, the main part of the pattern is 
drawn and the cope is replaced, which 


completes the mold 


It Coutp Be DoNE IN A THREE-PART 
FLASK WITHOUT UsING CorEsS 


How 


By using the cores it was made in a 


two-part flask. If a three-part flask were 
used the operation would be similar, ex- 
cept that the the 


cope would be placed and rammed on the 


instead of using cores 
journal bearing that was in place on the 
pattern. Fig. 5 shows this method of mold- 
ing. A flat drag is first rammed and the 
pattern is The cheek 


next goes on and is rammed to the part 


placed thereon. 
ing line between it and the cope on the end 
where the loose bearing piece is placed. 
The cope is then put on and rammed over 
the then taken off and the 
bearing moved to the other end of the 
pattern, and the cheek is completed. The 
cope is then replaced and rammed over 
the bearing on that The 
then removed and the loose bearing drawn 
a second time, the cope replaced and the 
The drag is lifted off, 


loose bearing, 


end cope 158 


mold turned over 
and the main part of the pattern drawn, 
the drag replaced and the mold is com- 
plete. It takes longer to tell about this 
than it does to do it. The core way makes 
a more satisfactory casting and also less 
work for the molder. 

Piece Atso Usep As a Cap 
PATTERN 


THE Loose 
The loose bearing piece was also used to 
This one 
virtually 


make the caps for the bearings 
make 
two journal bear- 


served to 
the 


bearing thus 
four castings, viz: 
ings attached to the stand, which of 
course were really a part of one casting, 
and the two bearing caps. A principle 
is thereby demonstrated which can be ap- 
plied in many similar cases 


y. L 


GARD. 


Cope 





Cheek 











Drag 











FIG, 5 Transverse Section 
of Three-part Mold 
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A File Holder 


Some time ago I made a file holder to 
use in filing down the valve seats of a 
small straight-line air compressor. It is 
of such a shape that one’s whole weight 
can be brought to bear upon the file. 
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Hard Wood 


Sluck 
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A FILE HOLDER 


By changing the width of the block at 
the top different widths of files can be 


used. Butre Boomer. 





Removing Burs from Screw- 


head Slots 


At page 403, I noticed an inquiry as 


to the method used to remove the burs 
left by the slotting saw on _ slot-head 
screws. [he method used in the screw 


department where | 


ployed is as follows: 


machine am em- 
For every size screw there is a pair of 
tongs with the jaws tapped out to that 
size screw. 
A man on day pay can grind the burs 
off from 8000 of these 10% 
hours and as high as 10,000 on piece work 
at 2 cents per 100. Of course this number 
can only be got out with a man who has 
had quite a little practice, our men having 
been with us a good many years. A new 
man would probably not do over 4000 
PauL W. Assport. 


screws in 


per day. 


A Graduated Chuck Jaw 





Here is a kink for centering work in a 
time than it usually 
de- 


chuck in a shorte: 
takes, or for adjusting the jaws any 


sired distance. 


n~ 








GRADUATED CHUCK JAW 

It consists of the chuck jaw A with 
graduations I to 5, % inch apart. The 
lines on the chuck face are % inch apart, 


so that four spaces on the chuck jaw 
equal three on the chuck, as shown at B. 
The lines on the ‘aw should be on both 
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sides and exactly opposite for best results, 
so they can be seen in any position of the 
chuck. This makes a vernier which will 
read in eighths of an inch, as can be read- 


ily seen. SUBSCRIBER. 


Keeping the Line Shaft Clean 





I inclose a rough sketch of a shop kink 
I have seen used in the Western Electric 
Company’s shops in Chicago for keeping 
its line shafting clean and free from rust 

Referring to my sketch, 4, B and C are 
circular washers or disks, preferably of 
leather or heavy cardboard, with circular 
holes having diameters considerably larger 
than the the shaft on 
which they are to be used 


diameter of line 
These washers 
can be split, as shown in Fig. 2, to facili 


tate slipping over shaft 











FIG. 2 


THE LINE SHAFT CLEAN 


KEEPING 


Any number can be placed between pul- 
leys, but we use six or eight to every six 
When shaft 
washers travel back 
chaft with great rapid- 
1, always 
The 


respect to 


feet of free line shaft the 


revolves, these will 
and forth on the 
ity, taking the 
keeping the shaft bright and clean 
diameter of the with 


the line shaft should be of about the same 


position in Fig 


washers 


proportion as I have shown in the sketch 
Line shafts should always be kept clean, 


and these washers obviate the necessity 


of going over them once a month or so 
with emery cloth fastened to the end of a 
MouGey 


long pole GILBERT 





A Combination V-Block and 
Angle Plate 


We had been accustomed to “laying 
out” and testing our work with an ordi- 
nary angle plate and V-block. But this 
method proved so unsatisfactory that the 
need of a special fixture was rendered im- 


perative. 


oo! 


Various made by the 
as to what would be a good design 
plate and V- 
the drawing 


the 


suggestions were 
men 
combination angle 


The 


finally 


for a 
bk ck 


was 


one shown in 


accepted as being most 
practical 


A is the body and is planed all over on 


the outside. B is a strap used for holding 
D 
os 
C 
| 
_= 
B ise 
=1— 
? 























COMBINATION V-BLOCK AND ANGLE PLATE 
round pieces, arbors and the like, in the 
V. B is held by the screws c c, and has 


f 1 inch, which allows 
Che nurled 
(Any 
at describing its think, 
For any man who 


an elongated hole <¢ 
it to be adjusted to the edge 
screw D holds the work in the slot 
attempt merits, | 
would be superfluous 
has laid out work with the aid of an an 
gle plate will recognize the merits of this 
design without further description of how 
With the three sides 


fixture can be used 


iz should be used 
and ends planed, the 
in any position to accommodate the work. 


PEDRO. 





An Expanding Milling-machine 


Arbor 


An expanding arbor which I have used 
the cut. 
work, 


to great advantage is shown in 


It was made for milling-machine 


the milling cutter being placed on the ex- 
panding bushing D 

The 
the expanding bushing D, and the section 
is threaded for the nut 


arbor 4 has a tap ring end to fit 


near the shoulder 


B. B 


side, 


is threaded inside and partly out- 


and the large outside diameter is 


for a 


nut B, 
the 


nurled and provided with a hol 


wrench Ihe nut C fits over the 


one end made to press against 


witl 
a 3 


(©) 


——— 5 


“y 


ee! 


AN EXPANDING MILLING MACHINE ARBOR 
shoulder of the expanding bushing D. 
This nut, also, is nurled and provided with 
a hole for a wrench 

In use the milling cutter is put on D 
and the nut C is screwed up tight. When 


the cutter is to be taken off the bushing 
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1), the nut C is loosened and the nut B 
is screwed up to the shoulder of the bush 
ing D until the cutter is released. 

This last operation is necessary, as the 
expanding bushing is drawn up so tightly 
on the tapering end of the arbor that if 
it were not provided with this nut B the 
bushing would be loosened with difficulty. 

Joun A. Cartson. 





Useful Appliances and Methods 
for Laying Out and Turn- 
ing Pattern Work 


I was very much interested in Rob- 
ert Wyatt’s ideas as_ illustrated at 
page 176. About eight years ago I had 





~ 











AN ADJUSTABLE STOP 
two similar tables made, only of smaller 
size, as shown at H in Fig. 4. I wonder 
how I got before without them 

I also secured surface plate and angle 
plates at F, G, I. These 


should be absolutely square They 


along 
as shown 
can 
easily be blocked up at any desired angk 
by sawing out a block on the circular saw 
By using the surface gage, quite accurate 
work can be done. 


I AD 











ms | a 
FIG. 2. ADJUSTABLE STOP 


I was now pretty well supplied in that 
direction and turned my attention to the 
lathe. With little 
made over as you will see in Fig 


expense it was 
3, 4A 
being an index plate fastened to the pul 
B and section B show an eccentric 
adjustable bushing and index pin. Drill 
holes in the ring to index by, giving the 
divisions most useful! for pattern work. 


very 


ley. 
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3v planing off the V slots in the head 
and making a plate as at C C to fasten it 
to, the head can be swung to obtain an 
angle of 10 degrees, which is a very good 
standard for core prints. D is a taper pin 
to put in when head is in line with the 
ways. E is a screw to clamp it at any 
desired degree. 

I hope that this will be adopted by 
some manufacturer, as it is a great time 
saver. Of course with a compound rest 
and.an adjustable tailstock, more angles 
can be obtained 

J J is a wooden ring for an oil guard. 
K is pasteboard or thin wood to prevent 
tc a certain extent dust getting on the 
belt. A lot of valuable time is lost by 
belts slipping in starting, as a high speed 
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man ought to be sent to some sanitarium 
and treated for abnormal swelling, as 
castings are liable to vary from o.o1 to % 
of an inch. Yet it is necessary to have 
gated patterns correct measurement, es- 
pecially metal patterns. It seems to be 
second nature, if castings come out, for 
the foundryman to say: “That pattern 
must be wrong. Let us look at the pat 
tern.” If no fault can be found with the 
pattern the trouble goes back to the right 
N. A. 


man. 


Why the Saw Teeth Broke 








Once when I was engaged in some ex- 
perimental work for an inventive individ- 
ual it happened that we needed about a 
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FIG. 4. THE SURFACE 


used Adjustable stops, as 


I and 2, are very handy, 
patterns 


is mostly 
shown in Figs 
where duplicating of 
is necessary. If closer work is required, 
micrometers. Care should taken 
to put no pressure on the screw, as wood 


especially 


use be 
compresses very easily from 0.001 to 0.003 
Some of the 
that 


under the micrometer point 


readers of this article “would say 


GAGE 


| te 
| Vw 


\ND ANGLE PLATES 


thousand small which were prac- 
tically segments of an 18-inch circle, and 
These were sawed from a 
ring regular slitting saws, but one 
after the other of the saws broke until 
they were ordered by the dozen. 

We laid it to the arbor running out of 
true, to the play in the bearings, to the 


vibration of the building, and tried to cor- 


pieces 


5 


S¥¢ inch thick 
by 
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rect as many of these possible faults as we 
could, but to no purpose. They kept on 
breaking just the same. Flooding them 
with lubrication made no difference. 

We changed speeds, feeds and every- 
thing else that was changeable, but they 
broke just as frequently as before. 

Just at this time I thought of trying 
one more thing, so I took a saw to the 
tool-grinder, and holding it with my 
hands against the side of the wheel, 
ground nearly half of the tooth away on 
one side, and then the next tooth on the 
opposite side, grinding it all around that 
way. 

We had found the cause. 

The chips were now only about half the 
width of the saw, and as they could turn 
around in the saw cut they found an easy 
egress. Needless to say the job there- 
after went much quicker, and no more 
saws were broken. Ex-APPRENTICE. 


Shading Circles 








At page 255 is illustrated a tool for 
shading circles. I have seen a number of 
devices of something the same character 
depending upon ‘changing the compass 
center, and it seems to be generally as- 
sumed that this is the only way to do 
this. I have wondered how many drafts- 
men are acquainted with the old method 
where the center is not changed but the 
fixed leg of the compass is sprung. This 
is simple and easy, has the advantage of 
not enlarging the center hole and I think 
it may be worth while to call attention 
to it. 

The head of the compass is held be- 
tween the thumb and forefinger and the 
middle finger is pressed against the fixed 
leg. It is surprising to one who has 
never tried it how much the pen can be 
moved out and after the pressure is re 
moved the pen will come back exactly to 
the original position, this rendering it pos- 
sible to shade evenly and quickly. The 
movable leg is, of course, not touched 

Joun B. Peppte. 


A Short-cut When Changing 
Pulleys 





Assuming that anything in the way of a 
short-cut for machinists that will circum- 
vent mathematics is liked by some and ac- 
ceptable to you, the following may be of 
interest. 

In changing pulleys on line shafts or 
other places it may be desirable to know 
how much to cut out of or add to a belt, 
and have it come right. That is to say, 
if a belt runs over two pulleys 30 inches 
in diameter, and the pulleys were to be 
changed to 36 inches, the belt would need 
to be as much longer as one pulley is 
larger around than the other. 

The ordinary way to determine that 
would be to determine the distance 
around each pair and subtract one from 
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the other; but that is not at all necessary, 
for the difference of the distances around 
two pulleys of unequal size is the same 
as the distance around a small pulley the 
diameter of which equals the difference 
between the diameters of the two. For 
instance: the distance around a 14-inch 
pulley is 44 inches, and the distance 
around a 21-inch pulley is 66 inches; the 
difference between the two is 22 inches; 
but, knowing the fact that the latter is the 
same as the distance around a 7-inch pul- 
ley, it is only necessary to determine that 
to get the correct result, 22 inches. The 
mathematicians will have to solve this 
algebraically probably, and some of the 
mechanics measure some pulleys before 
they will believe it, while, I hope, there 
are others who will take my word for it 
and go ahead. I do not know but this 
fact is as old as Egypt, and yet it may be 





new to many mathematicians, that the 
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THE CIRCUMFERENCE OF PULLEYS 


circumference 4 in the illustration equals 
the sum of the circumferences of the two, 


B and C. Joun E. Sweet. 





Shop Accuracy in Making 
Gear Blanks 


It is very evideni to mose having to re- 
place old cast tooth gears with the more 
modern cast tooth gears, figured on the 
diametral-pitch basis, or with cut gears, 
that very little attention was given in the 
old days to the figuring of correct dimen- 
As long as the “cogs” meshed suf- 


sions. 

ficiently to revolve, they “fitted” each 
other and answered the purpose. I have 
come across gears of about three diam 
etral pitch that had run together, with 


a difference between them of three-six- 
teenths of an inch in the circular pitch 

It would seem, however, in these days 
of mechanical advancement and accuracy, 
demanding among other features in a 
gear economy of power and noiseless 
running at high speed, that more attention 
should be paid to the correct sizing of 
the blanks. Unfortunately for both the 
gear cutter and themselves, many me- 
chanics do not realize the importance of 


at least ordinary accuracy for this work. 
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For replacement jobs the average me- 
chanic seems to think that if he turns up 
his blanks “like the old ones,” which are 


often worn almost beyond recognition, 
that the gear man will somehow or other 
cut them to fit. This is a mistake. If no 
one is at hand who understands the laying 
out of gears, he had better send the sam- 
ples and order for a complete set to a 
gear-manufacturing firm experts 
can determine at cnce whether they are 


worthy of duplicating, or ought to be laid 


whose 


aside for a more modern design. 

Passing now to the turning of blanks 
for new work, we will grant that the man 
in charge has been furnished with a set of 
working drawings tor a lot of new gears. 
He gets out his patterns and forgets to 
add anything to the diameter for shrink- 
His castings will not finish out, so 
finish them “as large 
go to the gear 


age 
he tells his man t 
as they will go.” They 
cutter from 1/32 inch to 3/16 inch small 
on the diameter. Or perhaps he is get- 
ting out a lot of bevel-gear blanks. A 
mistake is made in setting the compound 
rest on the lathe and the face angle is out 
from one to three degrees. They are sent 
to be cut, with the note: “Gears are to run 
at high speed, and | want a first-class job.” 
The gear cutter is expected to furnish 
correct gears, regardless of the incorrect 
blanks 

\ firm gets an 
machines requiring from 500 to 1000 bevel 


order for a number of 
gears of two sizes, we will say 2-inch and 
3-inch pitch diameter, 6 pitch, 12 and 18 
These must be gotten out quickly. 


teeth 


The machines are not high grade and the 


gear work, they think, is not very par- 
ticular. The blanks are rushed out on 
an automatic screw machine or turret 


lathe and sent to the gear firm with the 
the 
only ordinary work required.” 


instruction “Delivery of greatest 
importance ; 
But what a gear-cutting proposition, with 
blanks having holes varying from 0.005 
inch to 0.020 inch, backing distance from 
0.010 inch to inch, and diameters 
and faces running out from 0.010 inch to 


Stock gear arbors are made 


0.030 


0.020 inch! 
only in standard sizes, and a machine once 
set for a backing distance should remain 
so for the entire lot. It is true that there 
is a way to overcome almost any mechani 
cal difficulty, but the work is delayed and 
extra expense is incurred 

In the 
knowledge ; 


first case we have a lack of 
in the second and third cases, 
carelessness; and in the fourth, a sacri 
fice of uniformity for speed, with the mis 
taken idea that it does not make any dif 
ference, and that ihe work is being rushed 
to advantage 

If mechanics would realize that in every 
to make their gear blanks 
dimensions, or their 


case it pays 


with correct have 
gears furnished complete by a firm mak 
ing a specialty of the work, they would 
get their work quicker, at a better price, 
and with much more satisfaction 


C. E. Croroor 
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A Novel Drive for a Grinding Machine 


A Rope Drive Arranged in an Interesting Manner for Operating 
the Emery Wheel of a Grinding Machine with Long Bed 
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This machine was designed at the 
works of the Landis Tool Company, 
Waynesboro, Penn., by A. B. Landis, and 
built experimentally to try out certain 
novel ideas in methods of driving grind 
ing wheels The object aimed at was to 


H. - 


no particularly novel features; therefore 
this description will be confined to the 
construction of the drive 

The method employed comprised the 
use of two endless rawhide ropes, one 


driven from each end of the 


machine, both 


NO YES 


ings. Figs. 1 and 2 show respectively 


front and rear views of the machine, and 
Fig. 3 is a general plan, showing clearly 
in connection with the rear view, Fig. 2, 
the arrangement of the idler guide pul 
Fig. 


levs behind the grinding-wheel base. 




















FIG 


I FRONT VIEW OF GRINDER WITH ROPE 


DRIVE 




















provide a drive which would be unaf 


fected by the length of the machine and 
free from certain difficulties inherent in 
the design of long machines. 

The grinder to which the drive was ap 
plied was one of the Landis standard ma 


chines, and outside of the drive contained 


FIG. 2. REAR VIEW OF GRINDER 
running over the grinding-wheel pulley, 
the two being belted up so as to run to 
ecther. 

The general arrangement of the ma- 
chine and drive, and some of the details 
of construction, are illustrated in the ac 


companying half-tones and line engrav- 


4 is a detail of the compensating arrange- 
ment in the drive, and Figs. 5 and 6 are 
sketches showing the arrangement of the 
two belts 

Referring first to Figs. 1, 5 and 6, it will 
be seen that each of the two ropes passes 
the grinding-wheel pulley, 


twice around 











\pril 25, 1907 
° 
twice around its respective driving pulley 
the idler 


pulley at the other end, being guided to 


at one end of machine and its 
the 


idlers behind the latter 


grinding-wheel pulley by suitable 


The main drive for these ropes is sit- 
uated at the left-hand end of the machine, 
where the compensating-gear shaft is lo- 


cated, and is driven from a motor Chis 


compensating-gear arrangement, as illus 
trated in Fig. 4, 
keyed to the shaft and has two bevel pin 


comprises a narrow drum 


ions engaging with two bevel gears lo 


cated one on each side of the drum, both 


of which are loose on the shaft lo one 


of these gears is fastened a shell pulley 


having two grooves adapted to receive 


one of the ropes and drive it; to the other 
bevel gear is fastened a shell pulley ar- 
a flat belt which drives 


ranged to receive 
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base is bodily moved longitudinally of the der the same conditions the rope B, Fig 


machine. This movement would necessi- 5, tends to rotate the wheel spindle in the 
tate a slight difference in the relative opposite direction. The variation neces 
speeds of the two ropes, or else there sary in the relative speeds of the two ropes 
would be some slippage of one or both is thus provided for by the compensating 


ropes on the grinding-wheel pulley, unless rrangement. whi while driving both 
Emery Wheel | 
Pulley ie} 
, 


J 
j 1 Emery Wheel 
Pulley 
Hi 
y 
, 
| 
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FIG. 3. PLAN OF GRINDER 











other end of the machine 


a shaft at the 


Fastened to this shaft is another grooved 
pulley, which is designed to receive and 


, , 
the other rope 


arive r ro} 
In order to understand the object of 
this compensating arangement it will be 


to consider the longitudinal 


necessary 


movement of the grinding-wheel base. 


When the carriage is in motion, the wheel 











Fit 4 COMPENS>S ( ARRANGEMENT 
this compensating arrangement were pro- the sheave pulley and flat pulley at ap 
vided Chis can be more readily ex proximately the me speed, allows one 
plained by considering the ropes at rest to run either slight!y faster or slower than 
is far as driving the wheel spindle is con- the other, as the case may requiré lo 
cerned. Then, if the base be moved longi- compensate for stretch in the ropes, and 
tudinally in one direction and the rope A ilso allow tor cross movement of the 
rig. 6, be held from any movement on its’ grinding-wheel base, each rope at the 


pposite end of the machine from which 


the 
wheel spindle in one direction, while un- it is 


» rotate 


driving pulley, it will tend t 


driven passes over an idler, which is 
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\ 
supported on a substantial arm, suitable 
tension being provided by means of a 
counterweight placed as shown in Fig. 2. 
This drive has proved very powerful 
and, as will be seen, has the advantage 
that the bed of the machine can be length- 
ened indefinitely, requiring only a corre- 
sponding lengthening of the ropes. 





Echoes from the Oil Country— 
Automobiles and Horse- 
power 





By W. OsBorNE 


The bicycle brought out a lot of talent 
and many new ideas, some of which 
stirred mechanical notions up for a time, 
but the activity that it created in these 
lines was feeble in comparison with what 
the automobile is doing. It is almost sure 
to be a treat, if you are not in a hurry, to 
listen to an expert automobile salesman. 
No matter how much of a mechanic you 
may be he is more than likely to tell you 
things concerning the advancement in 
mechanical science that are new to you. 

If there is anything about an automobile 
that you can get more varied information 
about than the horse-power I do not 


know what it is 


BRAKE HorSE-POWER 


The highest mechanical skill is of 
course used in making the best of these 
machines. The world is searched for new 
and better material regardless of its cost, 
to the end that the result will be me- 
chanical perfection. It may be that these 
things have something to do with the 
fact that the brake horse-power is an ex- 
pression that does not seem to be very 
popular among those who set forth the 
glories of the automobile to the wonder- 
ing public. The very word has a sort of 
disastrous sound to be avoided. After 
telling of the awful punishment their ma- 
chine will stand without damage in going 
over the more than awful roads that are 
so easy to find and which used up the ma- 
chine of the rival maker, they seem to 
avoid anything that might suggest the pos- 
sibility of anything breaking, and so even 
steer clear of the brake horse-power. 

I had an idea that the brake horse- 
power was a kind of fixed stardard for 
measuring the actual power that an en- 
gine would deliver, but in passing around 
in an automobile show recently I became 
aware that I am behind the times and that 
there have been wonderful improvements 
made in the horse-power. 


A Tip FoR THE PURCHASER 


In ordering a machine it is evident that 
one should be careful to see that he gets 
the horse-power with it for if he happens 
to want it in a hurry and cannot find it 
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and tries to borrow his neighbor’s he may 
find that it will not fit his machine. 

I am sorry that I cannot give very ac- 
curate details concerning any of these im- 
proved horse-powers. At an automobile 
show the representatives have to be care- 
ful because their rivals want to ferret out 
all of the improvements, so that unless 
you are one of their customers they do 
not care to give you inside information. 
To get all of this information it would be 
necessary to own one of each make of 
machine, and that could hardly be ex- 
pected of a machinist. I did learn a few 
things about the matter, however. 

Some of these newly invented horse- 
powers require only the bore of the cyl- 
inder; others have to have the stroke also 
before they can be attached. The speed 
box seems to be the place where some are 
used, while others are kept in the factory 
vault and are only applied when the en- 
gines are first built, or when sent in to 
be rebuilt. One firm, so I was informed, 
has one which it imported from France. 
It is the only one of the kind in this 
country and is guarded very carefully. 

While it is difficult to get at the exact 
details of these improved horse-powers it 
is not hard to see the wonderful effects 
of their use. Here is a little engine that 
I should think would be about 3 horse- 
power with the old brake horse-power at- 
tached to it, but, presto, apply an im- 
proved one to it and there you have a § 
horse-power that you are confidentially 
told will even do much more. If it has 
been so fortunate as to have had the 
very highest improved horse-power at- 
tached to it it may even be an 8 horse- 
power. 


“INFALLIBLE” RULES 


Some of the publications devoted to 
motor boating, automobiling, gas-engine, 
and gas-power industries, ete., have had 
quite a lot in about these improvements. 
Some of these require only a knowledge 
of the bore of the cylinder and the use of 
a piece of paper and a lead pencil in or- 
der to be applied to any engine and in 
spite of all the efforts of the designer or 
of the builder that is the “true” horse- 
power of that engine. 

Unlike the carbureters which will each 
and every one do that which no other 
one will do, these improved horse-powers 
are given away by the inventors, and it is 
in this fact that the danger to engine 
builders lies, and to builders of other ma- 
chinery as well 

Just think of it! 
of gas engines sells an engine that, with 
old-fashioned “brake” test, was 10 
horse-power, and was so sold. It would 
not do the work that was desired. The 
owner applies his “rule” and finds that it 
horse-power. Of course the 
for that “rule” is 


‘absolutely reliable and 


An unprincipled builder 


his 


is only 7 
maker is a swindler, 
“infallible.” It is 


ccurate,” and was invented for the ex- 
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press purpose of preventing dishonest 
people from imposing on the public. The 
inventor himself acknowledges it, and if 
it were not so the editor of a reliable 
paper would not have published it. 

Perhaps that same engine passes along 
and is for sale cheap. The man who 
buys it finds by another “more infallible” 
rule that it is now 14 horse-power. He 
tries to run a machine with it that the 
maker says can be run with 12 horse- 
power. Another rascally maker has been 
discovered, for there is something wrong 
when a 14-horse-power engine will not 
run his machine. The machine maker 
may claim that a 12-horse-power one will, 
but it is up to him to prove that he is 
right. Who ever heard of a “Solomon 
sitting in judgment” with one of these 
“rules” as his stock in trade thinking that 
it was up to him to prove that his rule 
was right. 

One, at least, of these “rules” has been 
brought to such a state of perfection (?) 
that it will without alteration, and if one 
simply knows the cylinder bore, give the 
horse-power, no matter what the fuel, 
speed or design. The inventor of it 
states quite plainly that if any engine of 
the smaller sizes, say 12x12 and under, 
will not give the power this rule calls 
for, either the design or the workman- 
ship is poor. If it is claimed that the en- 
gine will do more than the claim, it is a 
lie, so he says. 


INDIVIDUAL RULES 


If you wish to invent a rule of this kind 
for yourself, this is how to do it: Find 
the real brake horse-power of some engine 
under favorable working conditions. 
Square the diameter of the cylinder and 
divide the horse-power by the result. 
Your answer will be a constant factor for 
future use. Take any other engine of the 
same make, square the diameter of the 
cylinder, multiply by your constant factor 
and there is your brake horse-power of 
that size. After sceing how near you get 
with this make, try your rule on some 
other fellow’s engines. As they are apt 
to be of a type that you are familiar with, 
the rule may apply to them as closely ,as 
it did to the first ones. From this con- 
clude that it is good for any type. 

Try it on an engine running on a dif- 
ferent fuel and take the attendant’s word 
for the horse-power, find that your rule 
agrees with his statement and conclude 
that it is right for any fuel. While you 
are at it, try it on a steam engine and find 
that it is just the thing. It does not fit all 
or any of these, but then it likely would 
if they were as perfect as the rule is. By 
hunting you will surely find some that it 
will fit. Here you have a nice little rule 
that is easy to remember and easy to ap- 
ply, and while some people go to some 
refinement and get different factors for a 
four- and a two-cycle gas engine, and a 
still different one for a steam engine, yet 


this would seem te be unnecessary, as the 
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variations between the different types are 
not much greater than the variations in 
the same type as designed to meet vary 
ing conditions. 

Since I began using a slide rule so that 
I am not so much afraid of a little figur- 
ing I do not use such rules much; but 
there is a little rule of my own that is 
also easy to remember, which I use in 
this connection. Whenever I find a man 
trying to make general application of such 
a rule, my rule is to think that he is either 
deceived himself or else he is willing to 
deceive others. 

Heat UNITS 

automobile show mentioned I 
heard a man say: “We have heat units, 
and we work them, too; they,” waving 
his hand toward the exhibit of another 
concern, “don’t have and can’t get them. 
Everybody knows that you have got to 
have heat units ou an engine to make it 
work right.” 

I had heard of heat units before, and 
had bothered my head some trying to un- 
derstand how ‘they work, but I had never 
seen one, so far as I knew. I wanted to 
stop and see about them, but the man who 
was talking had a nice bright diamond on 
his shirt front, and he was surrounded 
by gentlemen with silk lining in their 
overcoats and by ladies with fine feathers 
in their hats, and as they all seemed to 
understand ali about it, 1 did not like to 
expose my ignorance. Besides that, I was 
in a hurry, and I know by experience that 
it takes quite a time to get a new idea 
into my head even when I am not in a 
hurry, and I am afraid that I did not look 
like a man who could buy an automobile 
with all of the latest improvements. 


In the 





Taxameters in Berlin 


the exception of 


With one firm the 
manufacturers of taxameters do not sell 
the machine outright in Germany, but 


rent them to the cab companies or to the 
individual cab drivers. The rental is 5 
marks ($1.19) per month for horse cabs 
and 7% marks ($1.78) for automobile 
cabs. For these rates the manufacturers 
deliver the taxameters to the cab owners 
and guarantee to the city authorities the 
The 
taxameters are given to the cab owners 
sealed, and neither the cab owner nor the 


perfect operation of the machines. 


driver is allowed to open the machine, 
such an action being punished by the 
authorities as a criminal offense. When 


the machines require repairs they must be 
returned to the their 
agents, who break the seals, make the re 


manufacturers or 


pairs free of charge, and deliver the tax 
ameters again the 
To save time the taxameters requiring re 


sealed to cab owner. 


pairs are left with the manufacturer or 
agent, who immediately replaces them 
with machines in good condition The 


renting system is considered in Berlin as 


most satisfactory.—Consular Reports. 
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Experiences of a Traveling 


Mechanic 


By WANDERER 


From 1880 to 1887 the writer conducted 
a general machinery business in a village 
of western Pennsylvania, and in addition 
to making sales and installing the goods 
disposed of, attended to the repairs of a 
large number of steam boilers and en- 
gines of both stationary portable 
types, steam pumps, etc. 

Most of located 
radius of 10 miles from my headquarters 
They 

salt 


and 


these were within a 
and were generally in the country. 

flour mills, sawmills, 
The engines of 
farmers for 


were used in 
works and small shops 
portable type were used by 
threshing and hay-baling. 

I also sold and installed large quantities 
of pipe for water and natural gas, so that 
the life of the mechanic” 
was not “one glad, sweet song,” it had its 


while “master 


bright sides, and some amusing ones, too, 


as will be seen. 


I-NGINE STARTERS, NOT ENGINEERS 
Many of the engineers with whom I 
came in contact were good fellows, but 


unfortunately were wofully ignorant of 
the mechanism of their engines, or of the 
They 


could start and stop them, “grease” them 


proper manner of caring for them 


and keep up steam, but these were the 
limits of nearly all. Their duties were of 
a rather the 
plants; in fact, often so numerous that, 


mixed nature at most of 
after starting up, the engine only received 
attention in spare moments snatched from 
more important (?) matters. Suggestions 
to the owners as to the many dangers at- 
tending this practice were generally met 
by a negative shake of the head and a 
smile of superiority, and occasionally with 
the reply that “they were running that 
part of the business.” 

One engineer at a salt works, who had 
been keeping his cylinder glands too tight 
and unequally drawn up, called on me to 
see a “pesterin’ red” which was giving 
him trouble. 


PLuGcGcep GAGE-cocK HOoLEes 


An owner of a similar plant bought an 
ejector with which he purposed elevating 
water from a creek ro feet below the 
ejector to a tank about 15 feet above it. 
1 discovered that his boiler had but one 


sort, and that was a 


water gage of any 
Mississippi gage cock occupying the low- 


water opening The holes for the two 


which should have been above it were 


plugged. There was no steam gage, and 
the safety valve apeared to be firmly ce- 
mented to its seat! He assured me that 
he was carrying 59 pounds of steam regu- 
larly, but the wheezy exhaust of the slow- 
lid not 


moving old Faber engine indicate 


anything near it After had attached 


60? 


the ejector, it reiused to lift water, al- 


though 20 pounds pressure was in excess 


of its requirement 


[HIN Borter PLATE 


On the following day his plant was idle 
and I went to it prepared to attach a 
steam gage. My helper began drilling a 
hole on the top of the boiler for a 44-inch 
pipe After a few minutes’ 
work he up and I found that 
the iron of the boiler was sinking under 
the drill 
cup-shaped depression about 6 inches in 
diameter and half an inch in depth! 

Calling the owncr, I tried to impress 
the dangerous condition of his boiler upon 
him, but he only laughed and said that 
about ten years previously they had found 
that part of it getting thin, and, as it was 
at that time on the under side, they turned 
the boiler half-way round to bring the 
thus make it 


connection 
called me 
ratchet into a 


pressure of the 


thin and 


safe! 


portion on top 
FIFTEEN PouNps INSTEAD OF FIFTY 


After the gage was in place, we fired 
up and found the running pressure had 


been as I suspected, not quite 15 
pounds At 20 pounds the dangerous 
condition of the boiler was so evident 
that even its sanguine owner felt 


alarmed, but took no steps to remedy the 
shadow of disaster which 
averted by his 
unremunerative 


matter, and the 


overhung him was only 
abandoning the plant as 


about one year iater 


[RIALS WITH TRACTION ENGINES 


[he traction and portable engines prob 
ably afforded the greatest variety of un 
expected, and often annoying, occasions 
for repairs from careless and incompetent 


handling Most of them had _ fusible 
plugs in the crown-sheets, but after the 
first melting out of one of these, the 


owner or engineer proved himself a man 
of “infinite resource and sagacity,” as Kip- 
ling would express it, by replacing it with 
a plug of solid metal in order to prevent 


the “bother it caused!’ One or two of 
these engineers realized the value of 
these soft plugs and decided to retain 
them, but being of an economical turn of 
mind did their own refilling of those 
which melted out. As they failed to en 


tirely fill the opening, the hollow left on 
the upper part soon filled with scale and 


the “filling” then very promptly ran out 


FREEZING uP A BOILER 
Another allowed his engine to stand 
without fire and with the boiler full of 
water, on an unprotected knoll in zero 


The only 
the outside 
xx on one side. As the 
i crack, I had 


weather for two or three days. 


damage was a bad bulge on 


of the 


I fireb 
teal] showed no ev 


dence of 


several the stavbolts renewed, and sup 
plemented them with a few additional 
es at the bulged part, but both owner 
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and those for whom he worked, always 
looked askance at the “lump,” as_ they 
called it 
DANGEROUS WATER GLASSES 


Several of these engines, although well 
built in every way by a firm of high repu 
tation, had a very unsafe and unmechani 
cal arrangement of the glass water gage 
these 


reason, 
to the 
the boilers that even when the water be 
gland of the lower 


unexplained 


some 


were so attached sides of 
gan to show above th 
fitting it was still three inches below the 


top of the crown-sheet. The only reason 
I could imagine for this plan of attaching 
the fitting 


sheet at 


to enable lower 
the 


as a higher point 


the glass was 


to be screwed into right 


angles, brought it on 
the 

I remedied this trouble by plugging the 
the 


curve of the sheet 


lower opening and fitting a piece to 


shell higher up in such a way as to en 


able a hole to be tapped at right angles 
to the perpendicular and then’ used 
8-inch glass tubes instead of those 12 
inches in length \fter this change, re 
pairs to fireboxes were not so often r¢ 
quired 


[TAKING ACCOUNT OF PREJUDICE 


he owner of another of these trac 


tion engines desired a steam brake and I 
prepared one using a cylinder 3% inches 
in diameter with a maximum stroke of 12 
inches. An ordinary three-way cock con 
nected it to the the 
was coupled to the brake lever already on 


boiler, while piston 


the machine. The cylinder was held in 


place by iron each 4x2 
the boiler, 


felt rather proud 


two bands of 


inches which encircled and 


beth the owner and | 


of our arrangement Trouble, however, 


arose from an unexpected source, as the 


“honest farmers” for whom he threshed 


imagined these bands were applied to 
meet a growing weakness in the boiler, 
and feared an explosion! So we were 


obliged to remove them and _ substitute 


studbolts 
CEMENTING A CROWN SHEET 
Investigating an explosion of a traction 
engine boiler in my territory, I discovered 
that its had 
the front end and the owner had taken it 


crown sheet been burned at 


where salt-evaporating 


The 


burned crown sheet with what he called a 


to a shop pans 


were used machinist” repaired the 


“cement patch,” a form of repairing fol 


lowed with the salt pans. Then the en 


gine was taken to a job of threshing and 
1 


all things were moving along merrily, 
when suddenly the crown blew down and 
the engine turned turtle imto the barn, 
scattering fire and hot water in every di- 
rection, killmg a man and burning the 
barn and contents 

‘ 


A FarMer Wuo “Knew” 


A large traction engine owned by a 


farmer who boasted of having acquired a 


AMERICAN MACHINIST 

thorough knowledge of engines and boil- 
ers in the oil regions began leaking, and 
visits of a boilermaker whose 
services | obtained from the 
works of H. K. Porter & Co. only tem- 
porarily remedied the trouble. As I had 
nor the boiler- 


repeated 
locomotive 


neither the 
maker, the engine being several miles out 
in the country, and the boilermaker, whom 
having 


seen engine 


I knew to be reliable, 


gone to and from the work directly from 


pet fectly 
his home shop, the continued trouble led 
me to interview this man, and he informed 
me that the boiler was so badly burned 
that permanent caulking was impossible. 
My next move was to visit the engine. 
Chis confirmed the man’s statement 


The crown sheet and side sheets were 


buckled out of all semblance to a plane 
surface, the was absent, I 
informed his wife that if she desired her 


and as owner 


family to continue unbroken she should 


insist that her husband allow me to have 
a new firebox pu! in before the boiler 
would ever again be subject to steam 
pressure 


WoMAN’s INFLUENCE 


Meeting this man on my home, | 
full 


necessity of 


way 
made a of the conditions and 
the 
only laughed heariily and referred to his 


report 
prompt repairs, but he 
oil-region experience. However, he came 
to my office early the next morning and 
directed me to have the new firebox put 
in as soon as possible, adding that he was 
not afraid of the old one, but his women 
were ! 

Very few who owned or ran these trac- 
tion engines ever cleaned them, and as I 
not only was obliged to expend consider 
able time removing dirt in order to reach 
parts requiring repairs, but also had men 
injured on account of wrenches slipping 
through the dirt preventing a secure hold, 
| gave them their choice of keeping the 
machines clean or paying for the time my 
consume in cleaning at ma- 


men would 


chinists’ wages when called on to make 
repairs 
A TippLeE THat Woutpn’t “Trp” 


Ludicrous blunders were not always 


made by the class referred to, but some- 


times occurred ameng those whose quali- 


fications entitled them to a reputation for 


freedom from such inaccuracies. During 


the preceding the experi- 


had 


department of a 


eleven years 


ences just narrated | charge of a 


mechanical large coal 


company in the same region. To us there 


came a young man with a brand new di- 


ploma from an Eastern technical college. 


One of his first projects was an elevator 
from the 


to raise slack (coal screenings) 


a point convenient for handling 


tipple i 
\s a motive power he designed a huge 


wvershot water-wheel 20 feet in diam 


ter and 30 inches across its buckets 
a belt elevator with 
half a_ bushel. 


It was meant to drive 
buckets of a 
The drainage of the mine was to be util 


capacity of 


ized as the wheel's source of power. AI- 
I 
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though a first-class millwright who was 
directed to make this wheel, tried to con- 
vince its designer that under the existing 
conditions it would be impossible to ob- 
tain the power desired, this well mean- 
ing and thoroughly practical man was in- 
stantly overwhelmed with a flood of the- 
cubic feet, 


oretical platitudes on heads, 


units of resistance, and what not. 


Not ENouGH Power 

[he result was a completed outfit of 
fine workmanship exactly corresponding 
After its 


ob- 


to the ideas of its designer. 
completion, @ number of 
servers saw the wheel start off merrily 
and the elevator buckets chasing on their 
endless race. Then the slack was turned 
in and as the buckets filled the speed de- 
until the dead 
Further experiments demonstrated 


interested 


creased thing came to a 
stop! 
beyond question that the largest buckets 
which could be used must not be of #ca- 
pacity exceeding one quart each! 
Needless to say the machine was never 
used, but stood silently accumulating coal 
dust and rust for several years until the 
building of a new tipple necessitated its 
removal 
Wry Dipn’t Work 
\nother expert wondered why the Sell- 
ers injectors he had attached to a pair of 
After consider- 


THE INJECTOR 


boilers refused to work 
able experimenting, a man was sent from 
the factory to investigate matters, and he 
soon discovered that the flanges in which 
the checks had at- 
tached without the preliminary of cutting 


been screwed were 


holes through the boiler sheets! 


[his article would be incomplete with- 


ut a personal reminiscence which mod- 
esty (?) reserved to its close 


Savinc (?) LumBer IN Car REPArks 


Soon after entering on the duties of the 


yosition referred to, the writer began to 
I 2g 


think that sufficient economy was not ex- 
ercised in repairing the company’s cars 


Soon of the foreman of the wood 


shop elevated me temporarily to his 


illness 
po- 


tion, and it was not long until an oppor- 


tunity to “save” presented itself. A gon- 
dola came in from a wreck in which an- 
ther car had been thrown across it, 
breaking half of one side plank into 
splinters, but leaving the other half in- 
tact ~ 

Now these planks were of 3-inch 
pine, 24 inches wide and 30 feet long, 
ind the “new” foreman seeing a fine 


opportunity for decided to 
broken 


cutting the piece 


economy, 
and did so by 
for pur- 
entirely new plank of full 


splice the portion, 


required the 
pose from an 
length! 

When the ir foreman returned he 
seen to examine this piece of work 
‘arefully, and then deprecatory 
shake of the head, turn to the economizer 
ind say: “What with the 
ther half of that new plank?” 


] 


regul: 
was 
with a 


will you do 
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Boring Cylinders of Automobile 
Engines 


By ANGLO 


I was very much interested in the arti- 
cle under the above heading at page 286 
While it is a fact that boring mills are 
giving way to large turret lathes for this 
operation in some instances, yet the hori- 
zontal boring mill can hold its own with 
any turret lathe on certain designs of 
cylinders 

The bile 
ders in Europe are those cast in pairs, i.e., 
This is 


most common automo cylin 


two cylinders in a single casting 
where the boring mill scores heavily, as 
we bore both cylinders at the same time 
+} } 


the Dot 


lhe castings are first milled on 
tom of the cylinders, and the top of the 
combustion chamber, on large slab millers; 
they are then taken to the boring mills, 
and bolted square up against an angular 
bracket, and another gray-iron bracket is 
bolted on the front end of the boring-ma- 
chine table, about 4 inches in front of the 
This bracket 


whose centers 


bottom end of the cylinders 
has two holes bored in it 
are exactly the same as the centers of 
the cylinders required to be bored. The 
boring bar proper passes through the hole 
near the front of the bracket and carries 
a steel pinion with sliding feather, a short 
stiff boring bar with a ball-thrust collar 
being fitted into the rear hole; this bar 
also carries a pinion the same size as the 
one on the main boring bar, and a stud 
between the two boring bars carries an in- 
termediate pinion which meshes with the 
two other pinions. Thus the boring bar 
drives the other cutter bar, and both re- 
volve in the We have 
been boring cylinders in this way during 
18 months, and find it by far the 
devised \ youth can 


same direction 
the last 
quickest way 
bore in one hour two cylinders of 4-inc 
by 4% stroke; the cutter 
operating in the two cylinders at the same 


yet 


bore inch 


time. The device is very simple, and 
practically doubles the output of any bo 
ing mill of the horizontal type 


We take two cuts in 


each cylinder, using 


first a flat roughing cutter, and then a 
boring head carrying three cutting tools 


] + 


The boring head has a slot 
the back face 34 inch deep, and 
by a flat steel cotter in the cutter 


through the bar 


milled across 
is driven 
hole 
Thus no time is lost in 
changing cutters 

The 
handled on some large turret lathes of the 


same cylinders we _ formerly 


latest type, carrying a special fixture on 
the face plate, with a slide across the cen- 
ter and locating pins for accurately set- 
ting the cylinders for boring to their cor- 
rect centers. The quality of work turned 
out was all right, but, of course, we could 
bore only one cylinder at once, and con 
sequently they cost us more than double 


what they are costing us now, as we had 
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ted 


to have a higher rated man on the work 


shall 


never go 
My conten- 


One thing is certain, we 
back to the former method 
tion is that turret lathes score over hori- 


zontal boring mills only when the cylin- 


ders are cast separately, which is not 
often the case now 
The method which I. B. Rich advo 


cates, that is, rough boring first, and then 


taking the cylinders out of the lathe, and 
letting them stay until they have had suffi 
relieve their internal 


cient time to 


strains, before they are finished, we find 


altogether unnecessary; and as this would 
one, 
il} 


necessitate two settings instead of 


with these very irregular shaped and 
balanced castings, this method would add 
very considerably to the cost 


To get good compression and a highly 
3 


finished surface in these cylinders it is an 


admitted fact now that the only method 
giving accuracy is to finish them on the 
grinding machine Thus, while we finish 


the cylinders at one setting only, after the 


strains are neutralized we finish by grind 
Ing 
L . England 





A Brazing Flux for Cast Iron 


rHAN VIALI 


By FE 


annoying to have parts 


big or little, but 


It is always 
break, whether they are 
I know of 


than to break som« 


nothing more exasperating 


small cast-iron piece, 


the importance of which is away out of 


intrinsic Value 


proportion to tts 


How often has a man spent hours fus 


sing and fuming, trying to patch up a 


broken casting, when some way to mend 


to soldering, but stronger. 


it similar 


would have saved much time and trouble 


Indeed, in some cases, soldering has 
been resorted to where strength was not 
required, but as a usual thing a stronger 
joint was needed and so attempts were 
made year after year to find a flux that 
would enable us to braze cast iron. Many 
a man has had his heart come up into 
his mouth upon finding, that after re 
peated attempts, he had actually brazed a 
piece and the brass had flowed beaut 
fully, but alas, just as he was about to 
shout “Eureka!” he discovered that the 
casting was malleable and not cast iron 

Ihe brazing of cast iron had been at 
tempted, without success so often, that it 
was looked upon by most mechanics as 
being in the same class with soldering 


And it 
that 


aluminum or hardening copper 
SIX ago 


A German was, 


was not until five or years 
it was successfully done. 
I believe, one of the first to do this, and 
he obtained a patent on his method, which 
consisted mainly in coating the joint with 
a mixture which was principally oxide 
of copper and borax boiled together, and 
a flux containing car- 


To 


then brazing with 
bonate of soda, boric acid and salt. 


000 


use this, one had to purchase the mixture 


of certain parties and also have a shop 


license. The cost was not only prohibi 
tive, but the method insisted upon was 
clumsy and troublesome 

[ was one of the first to use this 


method, under a license, and quite by ac 


cident discovered another flux, far better, 
and entirely different, which could be 
used exactly as one would use borax in 


ordinary brazing 


| had for vears at odd times tried dif 
ferent chemicals alone and in combina 
tion, but without success, when a chance 


remark dropped by a friend of mine, an 


expert chemist, regarding the properties 
of common chlorate of potash, furnished 
After several 


the 


me with the hint | needed 
weeks of 


following formula, which is not patented 


experimenting, I evolved 


and can be used by anyone who cares to 


try it, and which I have used for over 
four years and which has been used by 
several of my _ friends If a similar 


formula has ever been given I have never 


and this one is entirely my 


heard of it 


| he 


careful experiment 


were obtained by 


own proportions 


lhe ingredients may be obtained at any 
drug. store 


lhe 


verized chlorate 


acid, 1 Ib 


carbon; 


formula is: Boric pul 


of potash, 4 oz 


> , 


ate of iron, 3 07 


They should be mixed together dry and 


will look like powdered brick dust. The 
amount specified should cost about fifty 
cents and when used should be mixed 


with grain spelter 

\fter arranging my pieces to be brazed, 
|! heat them to a nice brazing heat and 
apply my 


rod, flattened on the end to a rough spoon 


flux and spelter with an tron 


shape, just as if I were brazing a bicycle 
frame in the usual way 


The 


verized, 


chlorat pul 
but the 


either 


of potash, must be 


iron may be what is 


subcarbon 


kept dry as 


carbonate or 
sh vnuld be 


exposure to 


known as 


ate lhe mixture 


moisture or lone the air 


renders it less efficient 


piect s for brazing, | 


In arranging the 
either lightly clamp them together or us: 


stiff fire clay to hold them in place, but 


anyone who has done ordinary brazing 
will readily find a way to fix the pieces 
Ihe size of the pieces which can be 
handled successfully is limited by the 
heating facilities 

\ gas or gasolene forge is best, my 


preference being for the gas. A coal forgs 
though it is 


it is 


may be used, however, not 


so convenient and when used, coke 
burned as coal does 
When properly 
cannot be broken again 


I give this formula to 


or charcoal should be 


1 


not make a clean fire 


brazed a casting 
in the same plac 
my brother machinists and readers of the 
AMERICAN MACHINIST in the hope that it 
may be of as much practical use to them 
been to me 


as it has 
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(Continued from page 596) 


EXERCISES 


held in 


auditorium on the afternoon of 


THE DepIcAToR\ 


The dedicatory exercises were 
the main 
Tuesday, April 16, and were in every way 
fit and appropriate. The program was as 
follows 
1. Music 
Richard 
tette. 
2. Opening by Charles Wallace Hunt, 
past president A. S. M. E., pre- 
The first use as 


Handel. The 
Double Sex- 


Largo, 


Arnold 


siding officer. 
a gavel of the setting maul em- 
ployed by Mrs. Carnegie in lay- 


ing the corner stone of the 
building. 

3. Prayer by Rev. Edward Everett 
Hale, D.D., Chaplain U. S. 
Senate. 

4. Communications from the Presi- 
dent of the United States; the 
President of the Republic of 


Mexico; the Governor General 
of Canada. 

5. Historical address by Charles F 
Scott, chairman of the building 
committee. 

6 Acceptance of the building by E. E. 
Olcott, president of. the United 
Engineering Society, represent- 
Ing the Founder Societies. 

7. Address by Andrew C 
donor of the building. 

8. Music 
Cello solo, Kronold. 

Arthur T. 

Yale University, 

“The Professional Ideals of the 


irnegie, 


Traumerei, Schumann 


9. Oration by Hadley, 
president of 


Twentieth Century.” 
10. Music. Hallelujah Chorus 
Mr 
pointed, and was preceded by 
neck of a 
ribbon, to which was attached the key of 
the building. The key has a gold head, 
Tiffany & Co., symbolic 
inscriptions 


Handel. 


Olcott’s address was brief and 
the placing 
white and blue 


over his red, 


made by with 
Upon one side is a small 
crystal of quartz, behind which are some 
tiny particles of gold which are the very 
first to have been washed from the gravel 
of California in 1848—the gold being a 
contribution from Tiffany & Co. 

The most striking point brought out in 
the address of Mr. Scott, was the 
ment that in every essential thing the ac- 


state- 


tion of the building commitee was unan- 


imous-—every resolution having been 
passed by a unanimous vote. 
Mr. Carnegie was, of course, received 


with tumultous applause. He spoke in 


his happiest vein, and in part as follows: 


“Mr. President, Mr. ex-President, Mr. 
Present President, and Uncle John 
Fritz,” he said, and then he had to stop 


again for the applause to subside 
“The Scotch have a 
Mr 


sayings, that fools and bairns should never 


saying,’ continued 


Carnegie, “and they have many wise 


see a thing half done. I do not want to 
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associate myself with fools and bairns, but 
I think I add that should 
never see a thing half done. 


may donors 

“It is the spirit of the men that does the 
work; the safety of human society lies 
to do 


some good, a unification takes place and 


just here. Whenever we coalesce 
a consolidation; and whenever men meet 
to conspire against the public good—to do 
they find themselves unable to 
That’s why you needn't 
worry about the 
future and about what problems society is 
As sure as the sunflower 
so the human race 


some evil 
trust each other. 
le awake nights and 
going to meet. 
turns toward the sun 
turns toward better things.” 

“Who the architects?” he 
“Are they a well known firm? No 
are two young men who perhaps were 
never heard from New York, 
and there is the proud father of one of 
them (pointing to Dr. Hale), and there 
is a proud lady sitting up there in the 
gallery (pointing to Mrs. Carnegie), for 
the other one was Mrs. Carnegie’s broth- 
No so- 


said. 
They 


are 


before in 


er. There’s democracy for you. 
cial influence in determining the architec- 
ture of this building, but twenty-eight sets 
of plans out of which this one was se- 
lected by unanimous choice.” 

Mr 
universal peace, to which he arrived by 
American spirit of co- 
not 


Carnegie had a word to say for 
speaking of the 
This, he 


Englishman, nor yet in the 


operation. declared, was 
found in the 
Scotchman. 
“Where are you going, Sandy?” said 
ne Scotchman to another in the story 
that Mr. Carnegie told 
“Doon to the club,” said Sandy 
“An’ wha foor?” 
“Just to contradeect a wee bit.” 
“We only hate 


said the donor of the engineering building 


those we don’t know,” 
in conclusion, “and the more I go on and 
the younger I get, and the more experi- 
ence | and the 
more I come to realize the truth of this. 
To know the virtues of your brother is to 
know the spirit of brotherhood. That is 
why I am an advocate of the peace of 
the We only have to go on to 
know our brothers the world over in or- 
der to realize that all men of all nations 


have with men women, 


world. 


are indeed brothers.” 


PRESIDENT LIADLEY’s ADDRESS 


President Hadley’s oration was a strik- 
ing tribute to the work of the engineer, 
and a still more striking outline of the 
larger public 
opinion which engineers are apt to neg- 
lect. He spoke in part as follows: 

The men who did more than anything 
else to make the n‘neteenth century differ- 
ent the other centuries that went 
before it were its engineers. Down to the 
close of the eighteenth century the think- 
ing of the country was dominated by its 
theologians, its jurists, and its physicians. 
These were by tradition the learned pro- 


public duties in shaping 


from 
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fessions, the callings in which profound 
thought was needed, the occupations where 
successful men were venerated for their 
brains. It was reserved for the nineteenth 
century to recognize the dominance of 
abstract thought in a new field—the field 
of constructive effort—and to revere the 
trained scientific expert for what he had 
done in these lines. Engineering, which a 
hundred years ago was but a subordinate 
branch of the military art, has become in 
the years which have since elapsed a dom- 
inant factor in the intelligent practice of 
every art where power is to be applied 
with economy and intelligence. 


WHAT THE BUILDING SYMBOLIZES 


A building like this is therefore the 
symbol of all that is most distinctive in 
the thought of the century that has gone 
by. A hundred vears ago we might have 
had a building in Aonor of theologians, or 
of lawyers, or of physicians; but one that 
symbolized the achievements of the engi- 
neer was beyond men’s dreams, because 
the world at large had neither felt the 
need of his work nor dreamed how soon 
it should be seeking his leadership. 

President Hadley dwelt on the fact that 
it is the engineers who makes physical 
science in its various lines applicable to 
the complex problems of constructive de- 
velopment. “Yours,” he said, “is the proud 
boast of having in one brief century es- 
tablished science as the arbiter of the ma- 
terial affairs of mankind, and of having 
enforced her worship upon a world, once 
reluctant but now gloriously admiring.” 
He continued : 

What, then? you will ask. 
thing that 
able in importance to this? 
An equally perhaps in one 
sense a much larger part—of your pro- 
fessional duty yet remains to be accom- 
plished. It is not enough to know the 
special sciences on which the practice of 
a profession is based. A man ought to 
have clear conceotions of the public ser- 
vice which his profession can render, and 
the public duty which its members owe. 
Thus, and thus only, can the engineer, 
the lawyer, the physician, or a member of 
any of the learned professions rise to the 
full dignity of his calling. 


Is there any- 
done compar- 
Yes, there is. 


remains to be 


large part 


Two STANDARDS REQUIRED 


For there are but two distinct qualities 
which must be combined in order to se- 
cure the best 
quite distinct tests which work must meet 
in order to be pronounced first-class. One 
of these is the technical standard: the 
other, for want of a better word, may be 
called the ethical standard. 

“he man wishes to build a good 
railroad must not only lay it out accord- 
ing to the rules of the surveyor’s art, with 
the proper curves and grades and bridges 
which will not fall, but he must also have 
some intelligent regard to the needs of 


professional service; two 


who 
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the population, the safety of trav 1 
the many other factors which determine 
whether a railroad shall i WOrTK oO! 
public use or a source of industrial bick 


ering and finance 
[his larger vi 
gations is not so fully recognized as 


We 


made so 


should be have in the nineteenth 


century much progress in 
technical training of doctors and lawyers 


and engineers that we sometimes forget 


anything 
have let the old 


that there is need of 
technical training. We 
idea of public leadership, which 
prominent in the minds of the great pro- 
fessional men of past centuries, give place 
to another and narrower 
fully satisfied when a man 
self a technical expert 

Many a man of real eminence in his 


he wider con- 
which I have 


calling deliberately rejects 


ception of professional duty 


here indicated. Perhaps he recognizes the 
claims of public service, perhaps he does 


not, but in any event he be! 
claims rest upon him as a man rather 
than as an engineer 


In his professional capacity he says he 


is hired not to tell what the law ought to 


be, but what it is: not to advise how a 


railroad can do the most public service, 
but how certain men with certain ideas of 
ise the differential cal- 


ried out. This 


their own can best 
~ulus to get those ideas cart 


is perhaps the prevalent view of pro- 
fessional ethics today. I believe that it 
~ is a wrong view, which must menace not 
nly the influence and standing of the 
professions themselves, but the general 


interest of the republic 


[HE RECEPTION 


evening the members and their 


ficers of 


In the 
friends were received by the 
three societies in the 
offices of the individual 


Che reception was attended by 


the 
rium, and in the 
societies 


ding being 


entire Duliding 2 


law sambher ¢1 
1 iarge number, tne 


thrown open for inspection 
[HE WEDNESDAY -\} 
The program for We 


was as follows 


S 
“a 
= 


1. Introduction 


chairman of Dedication Com- 
mittee 

2. Addresses by presidents of Foun- 
der societies: Samuel Sheldon, 


President, A. I. E. E.; F. R 
Hutton, President, A. S. M. E 
John Hays 
dent, A. I. M. E.; T. C 
President, The 


Hammond, Pres 

Martin, 
Engineers’ Club. 
and Felicitations from 


3. Greetings 


Foreign and National Scientific 


Societies and Instit ms f 
Learning 
4. Address by James Douglas, Past 


President A. I. M E 
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s. Presentation of the John 
Gold Medal to Alex. Graham 
Bell, Past President, A. I. E. 
E.; (By Charles F. Scott, 
Chairman John Medal 
Board of Award.) 

ymmemorative 


Fritz 


6. Presentation of C 
Medals for Distinguished Ser- 
vices t R. W. Pope, Secre- 
tary, A. I. E. E.; F. R. Hutton, 
Past Se etary, A S. M. E.; 
Rossiter W. Raymond, Secre- 


tary, A. I. M. E. (By A. R. 
Ledoux, Past President, A | 
M. E., presenting the three 
cieties. ) 
[he hit of the afternoon was the ad- 


dress by T. C. Mart who recited some 
verses which related to the proximity of 
Engineers Club building, which 


ith the societies 


the new 
back to back w 
ted therewith by a 


stands 
building, and is conne 
flying bridge. Each verse concluded with 


641 " ’ 
+ th ++? 


a reference to e little club near-by, 


which, in its many brought 
down the house 

In addition to the exercises described, 
each founder society held a professional 
session during the week, and on Friday 
there informal smoker 
and vaudeville entertainment at the Madi 


ert hall 


evening 


son Square Garden 


Methods of Machining Steam-tur- 
bine Cylinders and Wheels 


[he steam turbine has fairly started to 


crush its reciprocating brother and many 


engineering firms wre considering the tak- 


ing up of its manufacture in one of its 
forms, either reaction, impulse or a com 
the Many 
putting in very expensive plants for their 
had consider- 


able to do with their manutacture 


bination of two works are 


production, and as I have 
in sizes 
5500 kilowatts, I will 


describe a few methods and tools used to 


varying from 100 t 


produce some turbine parts both quickly 
and cheaply The following descriptions 
apply to the Parsons type of machine 


In machining the cylinder the only spe- 
is the boring rig This consists 


about 
eter and long enough to take in 


cial tool 
4 inches in diam- 
full 


of ordinary bars 
the 
length of the cylinder, and leave enough to 
couple up to the driving mechanism at one 
end and project into the bearing at the 
other 

number 


One of these bars will do for a 


] 


of sizes and will require cast- 


iron bushings to act as guides turned up 


to a fit just free enough to allow the bar to 
run inside and be a perfect fit in the gland 
hole. Some long ones will also be re- 
quired to fit the bar and be a perfect fit 


in the bearings in order to bore the cylin- 


der from its own bearings 
After the two 
] 


been planed, 


nain joints of the cylin- 


der have fitted and the sec- 


tions bolted together, mark out the bear- 


oIr 


the 


en- 


and bore to finish size for 
bearings, Now 
ter a bar with its liners into the bearings 
the lift 
lf of the cylinder, with- 


ing sockets 
then fit the bearings 
and 
ff the 
draw the bar and put on the boring heads. 


bore glands to finished size, 


upper h 


There should be one for each pronounced 
increase in diameter of the cylinder. They 


should work away from the smallest di- 
ameter 

within 
boring 


and 


[he cylinder should be bored t 
finished size, then the 


taken 


blank-flanged, and steam 


1/16 of its 
rig should be out, the glands 
ports should be 
at from 8 to 10 pounds pressure kept on 


it for 48 hours. Thus any set or distor- 


tion which would occur from expansion 
will now take place After this heating 
the feet should be tested to see if any 
twist has occurred If so, they should 
have a very light cut taken to true them. 
Then the boring bar should be set as be- 
fore and the finished cuts taken. Any 
twist which may occur in the bearing 


housings will make no difference, if the 


turbine bearings have spherical seats 


[The rotor will offer no difficulty in ma- 


chining, as it may be first roughed out 
nearly to size, and then correctly bored 
to receive the shaft. The shaft is then 
shrunk in, and it is then completely 


blading. 


ooved and finished ready for 
Blading and packing can be purchased 


rolled to the correct section, and it is of 


course a simple matter to cut it to length. 
Great care should be taken with the 
dummy blades that they do not groove 


starting up. They 
thousandths clear and 
up to working heat. 
turned around by steam 


dummies eased off, 


r tear when first 
should be set a fe 

the machine brought 
may be 
and the 


Then it 


very slowly 


} 


until they just clear 
The joint between the top and bottom 
; not be 


halves of the cvlinder should 


scraped, but filed roughly with second- 


and the joint made with graphite 


cut file . 


paste and boiled o1 
Great care should be taken with the 
balancing of the wheel This should be 
one O17 d nair of ways, and not 


rushed, after which the spindle should be 


put in and the whole run at full speed be 
fore coupling to the generator. Before 
running in, however, note the position of 
the balance weights on the shaft at each 


end; then, if necessary, a careful running 


may be made by means of mark- 
lead when running and 
placing a ght, be di- 
rectly opposite the hardest marked place 


balancs 
ing the shaft with 
trial we which will 
In a mod- 
marked 


in a very high-speed machine 
this 


harde st 


erate-speed machine 


place will lead the lighter part by about 
30 to 40 degrees. When the balancing is 
once properly done it will not alter unless 
a strip occurs 

The generator should receive the same 
treatment, but this will require rebalancing 
fter a little running, as in heating the 
coils are bound to move a little, which of 
course will change the balance 
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Proposed New Patent Law in 
Great Britain 


The bill now under consideration in 
England to amend the law relating to pat 
ents and designs, has brought out some 
interesting editorial discussion in the col- 
umns of several of our British contem- 
poraries. This bill has as one of its most 
important features a section dealing with 
the revocation of patents unworked in 
Great Britain. This provides that, at any 
time not less than three years after the 
grant of a patent, any person interested 
may apply to the comptroller for the re 
vocation of the patent on the ground that 
the patented article is manufactured ex- 
ciusively or mainly outside the United 
Kingdom. ‘Then, unless the patentee can 
prove that the article in question is man 
ufactured to an adequate extent in the 
United Kingdom, or gives satisfactory 
reasons why it is not so manufactured 
there, the comptroller may issue an order 
revoking the patent, provided that such 
order is not at variance with any treaty 


” arrangement with the country of which 


the patentee is a citizen. Any decision, 
however, of the comptroller is to be sub 
ject to appeal to the court 

The Engineer, of London, while advo 
cating generally the passage of the bill, 
points out certain features which it be 
lieves could be modified to advantage 
Thus, in connection with the section just 
referred to, it Says 

“Passing by the enormous difficulties 
associated with such an indefinite expres 
sion as ‘adequate extent, we may notice 
that such a clause as this might act very 
hardly on the inventor. It might well be 
the practice of powerful and unscrupu 
lous firms to refuse to consider an in 
vention until the three years had expired, 
when, under the threat, shall we say, of 
getting the patent revoked altogether, they 
would be able to induce many an inventor 
to accept their very disadvantageous 
terms. That is plainly the very opposite 
of the object in view The proposal of 
the associated chambers of commerce was, 
as far as its terms are known, far simpler 


1 
} 
I 


and without this drawback. It specified, 
we believe, no limiting time. All it said 
was that if an article was manufactured 
abroad, then it was, if the patent was to 
be kept in force, imperative that it should 
be manufactured in this country also. The 
point is that it made the use of the pro 
cess or manufacture of the invention 
abroad the hinge upon which revocation 
turned. In a great number of cases, we 
believe, a clause of that kind would act 
perfectly well, but unfortunately a diffi 
culty arises in other instances. For ex 
ample, where a patented article is in ques- 
tion there could be no difficulty, but 
should a patented process be employed 
some trouble might be found, because it is 
by no means easy to produce satisfactory 


evidence that a particular process is in use 
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if the user does not wish it to be known. 
To take a case: A foreign firm holds a 
British patent for a process of hardening 
armor plate. It uses the process abroad, 
and sends the plates to this country. 
Some interested person seeks revocation 
of the patent, on the ground that it is 
worked abroad, and not here. He would 
have to prove that it was actually worked 
abroad, and to collect evidence of that fact 
would be extremely costly, if not impos- 
sible. It must be remembered that even 
in the case where a foreigner’s evidence 
is required for a purpose not affecting 
that foreign country, we are powerless to 
compel this evidence to be given. The 
court can only issue ‘letters of request,’ 
and experience has shown that such let- 
ters are rarely fruitful. How much less 
hkely is it, then, that where such evidence 
is actually prejudicial to the foreign coun- 
try, it would be given? This is a very 
real difficulty in the way of a simple pro- 
posal, and we point it out, not because we 
deem it insurmountable, but because all 
sides must be considered. It introduces, 
too, an alternative which has been pro- 
posed, and which has many good points. 
It is this: After the lapse of two years 
from the granting of the patent, if the 
patentee or his licensee are not working 
the invention, than anyone else may em- 
ploy it. At the end, however, of another 
two years, or any succeeding biennial 
period, if the patentee or his agents have 
begun to manufacture, they may bring the 
matter before the comptroller or the 
courts, who shall decide what is a fair 
royalty to be paid by the first firm for the 
past and future use of the patent. Such 
a plan would immediately remove the of- 
fense of foreign-worked patents, and it 
» the benefit of 
the poor inventor, since his patent would 


would probably operate t 


be valuable through the whole term of its 
existence.” 

In another interesting editorial on this 
subject which appears in Engineering, of 
London, and which takes up the various 
important features of the proposed new 
law, the clause relating to the revocation 
of unworked patents is discussed as ff 
leWs 

“This is a matter requiring careful con 
sideration and cautious treatment. Some 
authorities incline to the opinion that an 
inventor should not enjoy an exclusive 
right to his invention in this realm unless 
iz be actually worked here. But an en- 
actment to that effect would, in practice, 
deprive of all reward for their irgenuity 
the large proportion of inventors whose 
ability to get their inventions worked ab- 
solutely depends upon their succeeding in 
securing the cooperation of capitalists. 
Many valuable improvements have eman- 
ated from inventors of limited means, and 
it would be highly inexpedient and gross- 
ly unjust to treat an inventor's lack of 
means as a reason for robbing him of his 
invention 

“On the other hand, it is clearly in the 
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interest of the community to promote c 

Operation of inventors and capitalists, and 
it is the protection afforded to the former 
enables such 


about Ch 


by the patent laws which 


cooperation to be brought 


circumstance that a patented article is 


being manufactured exclusively or mainly 
outside the United Kingdom ought not to 


be treated as a ground for revocation 
the 


being 


British patent, unless the article is 
imported into this country rh 


aim of our patent laws is to promote 
this will 


industries, and 


¢ ff« cte d by 


manufacturing 


not be unduly harassing 


ventors, or by rendering their patent 
rights needlessly uncertain. The abuse to 
be guarded against is the use of the ex 
clusive privileges conferred by letters 
patent to secure a monopoly here for 
articles of foreign manufacture he 
most effectual way of attaining the end in 
view would probably be to provide that 
a patentee might, on a prima facie cast 
being made out at any time after three 


years, be called upon to prove to the satis 
faction of the 
court, in case of appeal) either that the 


the comptroller (and of 
patented article is not being imported into 
this realm to any appreciable extent; or, 
in the contrary case, that it is being man 


ufactured here to at least an equal ex 
tent. That would apply all round, whether 
the British 


alien 


patentee be a subject or an 


And it 


adequate protection of our manufacturing 


would be additional to the 


industries which a simple and economica 


compulsory licensing system would af 
ford.” 
The same journal refers as follows to 


the section dealing with patents for chem 
ical inventions: 

“It is proposed that, in the case of an 
for a for a chemical 


application patent 


the provisional and 
shall be 


specimens « 


invention, complete 


specifications accompanied by 


such 


r samples as may be 


prescribed. In many cases this will be 
tantamount to refusal of provisional pro 
tection and letters patent for chemical in 
Not only so, 
strikes at the very root of the system of 
The ob 


the 


ventions. but the provision 


granting provisional protection 
ject of such protection is to enable 
inventor to perfect his invention by ex 


periments which, although open = and 


known, will not constitute such a use or 


publication as will invalidate the letters 


patent to be afterward granted upon his 
application; thus he is supposed to be en 


abled, as the result of experience, to 
adequately describe in his complete speci 
the 


invention 


fication best manner of performing 


his But the suggested provi- 


sion would force the inventor to run the 


risk of practising his invention while still 


unprotected [his would place the 
British inventor at a disadvantage, be 
cause an inventor applying for a patent 
in some country belonging to the inter 


which deposit of speci 


upon, 
might secure a date of priority, thus ob 


national union, in 


mens or samples is not insisted 
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ining protection before entering upon 
the production of the specimens ot 
samples to be lodged in the United King 
dem, with a subsequent application § tot 
patent, which would date back, under the 
convention, to the date of the foreign ap 
plication. In many cases the British in 


ventor of limited means would b 


ind thus ou 


ut altogether, 


would have the effect of discouraging, 1n 


stead of encouraging, the production ot 
new and useful invent specially 
those of British origin.’ 

It would seem upon careful perusal 
the text of this bill and from the dif 
ferent points elucidated by our contem 
poraries from whom we have quoted above 


that the proposed meas 


law by Parliament is likely to be fat 
reaching in its effect upon inventors and 
manufacturers, whether British subjects 
or citizens ot other countries It is not 
feasible at this time to present the other 
important provisions of the bill, though 
these may be reterred to late so tar, 


. . 
least, as the compulsory working ot 


patents 1s concerned, this provision if in 


corporated in the new law would appear 
to place future English patents issued to 
foreigners upon somewhat the same basis 


as those granted by Germany, Canada and 


certain other countries where patents on 
rticles and process¢ ssued to indi 
viduals in other countries must be worked 
in order to be valid 
The Middle American 
Those who like to follow up industrial 


natters and problems will doubtless find 


of considerable interest Joseph Jacobs’ 
article on “The Middle American,” pub 
lished in the current issue of the .dmert 
can Magazine 

Mr Jacobs states that ther ire ap 
proximately 15,000,000 white families in 


ur country, and if the heads of house- 


holds 
ears of 


Irom 


(assuming them to be males over 


age) were ilined in order of 


15 to 94 years, number 
“the middk 


on January Tf, 


7,500,007 


age / 


WwW vuld be \mer can’ in ag 


ind 


i little under 33 


1905, would have been 


In preparing this article on what he 


considers the “typical American,” whom 
he designates as Samuel Thwaites Rag 
gers, Mr. Jacobs quite naturally found 
great difficulty in determining the mean 


American income, owing to the fact that 


while details may be obtained of the earn 


those classed as wage-earners, 


method of 


ngs of 


there is in this country no 


grouping professional ind mercantile 
classes in order of income However, 
ifter estimating the number of hous: 
holds in America at 15,000,000, as noted, 


the neighborhood of 


ind 


13%4 millions of merchants, hotel-keepers, 


eliminating in 


other classes with annual in 
| 


ne ar 


and certain 
‘omes of from $1000 to $100,000, 


re if enacted into 


5 
ibout 7,000,000 families wage-earners 
whose median income is $436, and 5,000 
ooo farmers whose medium farm of 
ibout 60 acres would prod $350 vd 
tt n ICS lata places th ‘ r¢ 1 
con i nid Americar t $400.95 

Rage Ss tam sists Ta wit ind 
hi nid 4 pies i | ‘ m 
tran ouse in t Middle West L he 

id of the ns $10 per weck 

i | nad ] I > » » 
iD I week 1 p vea 
ng his earning wi ‘ ove 
given, of $490.0 ) " n H \ 
iwes 52 ] \ k « \ ek i 1 
eives betw 1 IS and ) nts p 
Of his irning { $10 w kly | spc Is 
39.44 early ; of which paid r 
ent while 2/5 g s T food It \l 
Jac DS hg ‘ ite ( I | Ip " 
Ragg Ts can hardly iY col idered 
spendthrift, as the weekly tlay for such 
things as newspapers and magazines 
but 12 cen I isuran 3 cents 
nusements O ~ | on 

The writer go¢ nto considerable detail 
more or less interesting, pertaining to 
Raggers’ pers nal character st S, hal S 
it home and abroad, church nnections, 
his afhliations with benevolent orders, et 
He savs that he goes on one excursion a 
vear, reads little aside from his news 
paper, never misses State Presiden 
ial election; and looks forward to earn 
ng on the average $15 per week as | 
highest ideal in this respect 

In conclusion Mr. Jacobs says of his 


nuddle American There are as mat 
above him as below him, and especially 
as many below him as above him. What 
must be the condition of the under half if 
the above facts and figures truly depict 
the life of Sam Raggers, the middl 
American, the midmost man in the na 
tion’s ranks ?” 

Boiler Makers’ Convention 

The International Railway Master 
Boiler Makers and the Master Steam 
Boiler Makers’ Associations will conven 


in joint session in Cleveland, Ohio, at the 


Hollenden Hotel, May 21, 1907 
All boiler foremen and assistant fore 
men, and others who are actively inter 


ested in boiler designing, construction and 


maintaining are cordially invited to par 
ticipate in the discussions of the meeting 

It is expected that there will be from 
500 to 600 members present and that a 


permanent consolidation of the two or 


ganizations will be effected at this tims 
The exports of Japan are now exceed 
ing the imports and have done so for 


several months. During the early months 


of last year the reverse was true, leading 


an excess of imports 


for the year of 


e - 
>3.500,000 








O14 


Solving a Problem without 
Mathematics ? 


By Cope KNOWLE 


a special ap- 
foundry was 


A number of 
certain 


years ago, 


prentice in a large 
called upon by the head of the concern to 
solve the following problem: 


\ 36-inch cast-iron water pipe was to 


be used as a storm-sewer outlet. To pre 
vent flood water backing up into the 
sewer a cast-iron tlap valve or lid had 


been ordered. This lid was to be so bal- 
anced that a very slight water pressure 
behind it would open it and yet it must 
close immediately upon the relieving of 
the pressure 

ihe city engineer had sent a blue-print 
showing the angle, about 60 degrees, at 
which he wanted the pipe cut, the design 
of the lid, an ellipse with heavy hinge lugs 
and ribs, the design of the counter weight 
and the arm supporting it. The angle that 
the arm would make with the face of the 
lid, its length and the amount of counter 
weight were, however, omitted. The en 
gineer was asked for this but his only re 
a smile and the remark that the 
foundry would have to figure that out 
Figuring was tried, but so many variables 
were that the 


reached that the engineer was dodging. 


ply was 


found conclusion was 


PuttinG It up TO Harry 


Various plans to find the angle were 
suggested by the different foremen, none 
of which offered any reasonably cheap so 
The lid about five or 
pounds and the arm was 
%x4-inch bar of wrought 
iron forged to shape. The danger of cut 
ting the bar short, the difficulty of hand 
ling it uncut and the greater difficulty of 
should be bent 
to, together with weight and un 
wieldy shape of the lid precluded the idea 
Nevertheless, experiment 
that left, 
when someone suggested that Harry (the 
special apprentice) might be able to figure 
it out. Anyway, it good 
chance for him to show what his college 
Consequently 


lution weighed 
six hundred 


shown as a 


guessing at the angle it 


the 


of experiments 


was about all seemed to be 


would be a 


training was good for. 
Harry drew the job and he was called 
from the where he 
heaving coke and pig iron. 

Harry was “treed,” but it was almost 


was called so he 


cupola room was 


quitting time when he 
used that as an excuse and put off the 
trouble till morning. That night he did 
some thinking along lines that he had not 
used for a year or two and, as if by in 
really his 
the 


class-room 


df’s, dx’s, 


spiration (it was 
training he thought of 
and dz’s of his mechanics 


How 


This is what he did the next day, des- 
the jokes of his shop- 
mates: 


He Went Asout It 


pite and scorn 
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Taking the wooden pattern of the lid 
and, setting up a straight edge on a 
planer platen, he balanced the pattern on 
it; using the short diameter of the el- 
lipse. The weight of the hinge lugs 
above the center of the hinge pin he dis- 
regarded, and as they were loose on the 
pattern he left them off during the bal- 
ancing. Likewise the part of the counter- 
weight arm on the lid was disregarded as 
an equal part would be above the hinge 
center. 

He next took the pattern to the pattern 
shop and had thin plate or cross section 
‘f the pattern made corresponding to the 
axis he had found. Then he balanced his 
thin plate on the point of a scribing awl. 
This gave him the center of gravity of 
the lid. 

The next move was to lay off the center 
of the hinge pin and the center of gravity 
(for convenience this was done in actual 
size, although it could have been done to 
The prolongatic m of the line con- 
two centers gave him the 


scale). 
these 
on the counter-weight arm 


Cent 


—= . ~— 


necting 
center line 


r of Gravity 





The Thin Plate 











BALANCING THE SELF-CLOSING COVER 


The angle this line made with a line 
through the hinge center parallel to the 
face of the lid gave the required angle 
\ few minutes time made the templet 
for the blacksmith 

The length of the arm and the amount 
of counter weighf were then readily de- 
termined mathematically. 


DISSAPPOINTED DoUBTERS 

When the time came to 
job, the scoffers were on hand with their 
ready laugh but they were disappointed 
The lid balanced to perfection and all 
that was needed to open it was the pres 
sure from the little finger of the smallest 
“kid” in the shop. The foreman of the 
pattern shop, while he lent ready assist- 
ance, was so skeptical of the result that 
he had ordered two or three additional 
weights but they were unnecessary. 

As can be readily seen the job was done 
without any reference as far as the shop 
could There 
were no abstruse and, with 
the exception of the simple calculations 
for the counter weight and its arm, there 
put on paper. 


assemble the 


men see, to mathematics 


calculations 


were no figures 


Way 
Harry’s reasons for using the pattern 
instead of the casting were two-fold: The 
pattern was easily moved and the casting 


He Usep THE PATTERN 
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was not. The center of gravity of the 
pattern would also be the center of 
gravity of the casting, or near enough for 
all practical purposes, and that was what 
he needed. 

As this 
years ago the writer has only been able 
to give general results with the idea of 
illustrating the methods. It was recalled 
to the writer’s memory recently when he 
saw the labored efforts that a good me- 
chanic was putting forth to solve a simi- 
lar problem. 

To the 
difficulty for him to apply their principles 
frovided he thoroughly understands them 
If he does not understand the principles 
on which they are founded he will find 
that their rather than 
facilitates. 


incident occurred at least ten 


user of formulas there is no 


use complicates 

If our average graduate will learn the 
application of the principles he has been 
taught he will avoid many a pitfall dug 
for him by his jovial shopmates. 





Machine-steel Collets 


By E. V. 


Several years ago I had charge of the 
tool rooms and battery of hand and auto- 
matic screw machines in a factory making 
bicycle cones and nuts, and there was con- 
tinual trouble caused by the breaking of 
the spring collets in the screw-machine 
chucks. 

The machines were all first-class, but 
the collets, which were all made of tool 
steel, and carefully hardened and drawn 
by the different makers, seemed to crys- 
tallize and break with equal impartiality, 
and the collets we made ourselves fared 
no better, so at last, after repeated trials, 
I determined to try a made 
cold-rolled machine steel case-hard- 


few from 


and 


ened. I turned up four exactly the same 
size in every way as the original ones of 
tool steel and case-hardened them with 


cyanide in an ordinary forge. They were 
put in the nut machine, where they would 
get the hardest usage, and as a result of 
their replaced every 
collet in the shop with those made of ma- 
chine steel, as fast as the tool-steel ones 


staying qualities, I 


gave out. 

Three of the first machine-steel collets 
I made were in continual use for over 
years, when one was broken acci- 
dentally, and from the time I began using 
machine steel, we did not average to break 
more than one collet a year for each ma- 
chine, while the wearing qualities were 


two 


far beyond my fondest hope. 

All the new small screw machines that 
I have seen, whether hand or automatic. 
| had and I write 


have collets, 
this in the hope that it 


tool-steel 
may help some 
toolmaker who is bothered to death with 


crystallized collets, just as I was 
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Personal 
E. P. Leadbetter has been appointed 
manager of the Pittsburg office of the 
Buffalo Forge Company 
Prof. C. R. Richards, head of the De- 


partment of Mechanical Engineering, has 
been elected dean of engineering at the 
»f Nebraska. 

E. C. Angell has resigned his position 
as general Jones 
Speedometer to accept the general man- 
agement of the Winchester Speedometer 


University 


superintendent of the 


Company. > 
F. F. Nickel, formerly chief designer 
for Henry R. Worthington, has opened 


an office as consulting engineer at 
Nassau street, New York City 
experience wil! 
for his duties 


150 
His long 


no doubt well qualify him 


Obituary 


John A. Keller, general manager of th: 
coal-operating the Colo 
rado Fuel died at 
Trinidad April 12 


department of 
and Steam Company 
ironmaster, 
time an associate of Henry 
Bessemer, died April 18 in Brooklyn, 
aged 84 years. Mr. Venners was a prom- 
inent figure in the iron and steel trade for 
a period of over 30 years, and invented 


‘~homas Venners, retired 


and at one 


many processes in connection with his in 





dustry 
Business Items 
The New York office of Wells Bros. Com 
pany, manufacturer of screw-cutting tools 


and machinery, has been moved from 56 
Reade street to 126 Chambers street. 
Marshall & 
pany, machinery merchants, 
announce that they have opened 
908-910 North Second street, St. 
The Grant Manufacturing and Machine 
Company, Bridgeport, Conn., has purchased 
the revolution counter business from Tabor 
Manufacturing Company, Philadelphia, Penn. 


The United 


Huschart Machinery Com- 
Chicago, IIL, 

offices at 
Louis, Mo. 


States Government has 
awarded to the Westinghouse Companies a 
contract for the electrical equip- 
ment of the power station now being erected 
in connection with the new Congressional! 
buildings in Washington, D. C 

Hill, Clarke & Company, New York City, 
have moved into the West building, which is 
located on West street and runs from Cedar 
to Albany streets. They will have a large 
show room, connected with their new offices, 
and will carry in stock a number of 
machines. 


complete 


Electric power for the 
sition will be furnished by steam turbines 
located in the power house of the Norfolk 
Railway and Light Company about seven miles 
from the exposition grounds. These turbines, 
as well as the complete electrical equipment, 
the General Electric 


Jamestown Expo 


will be supplied by 


Company 





Trade Catalogs 


Sprague Electric Co., 527-531 West Thirty- 


fourth street, New York. Catalog of electric 





AMERICAN MACHINIST 


fans. Illustrated, 34 inches, 


paper 


pages, 7x9% 

Buffalo Forge Co., Buffalo, N. Y. Leaflet il- 
lustrating and improved types of 
dust separators, planing mill and volume ex- 
hausters 


describing 


American Locomotive Co., New York. Cata- 
log of ten-wheel type locomotives weighing 
more than 150,000 pounds. Illustrated, 72 
pages, 6x9 inches, paper. 

Dodge & Day, 
No. 16, entitled 
Engineering Organization.’ 
pages, 9x12 inches, paper. 


Philadelphia, Pa. Pamphlet 
“Methods and Work of an 
; Illustrated, 8 


Manufacturing Equipment and Engineering 
Co., 209 Washington street, Boston, Mass. 
Catalog of metal shop and factory equipment 
and Illustrated, 34%4x7% inches, 
paper. 


specialties 


Ashcroft Manufacturing Co., 85 Liberty St., 
New York. Catalog of gages, indicators, coun 





ters, planimeters, pantagraphs, stocks and 
dies, ratchets, etc Illustrated, 135 pages, 
6x94 inches, cloth 
Manufacturers 
The Saginaw (Mich.) Wheelbarrow Com- 


pany will enlarge its plant 

The Oneida (N. Y.) Steel Pulley Company 
will build an addition to its plant 

The Utah Plow Company, Ogden, Utah, will 
erect a plant near Independence, Mo. 

The Milwaukee (Wis.) Steel Foundry Com 
pany will erect a new plant at West Allis 

The Pilling Air Engine Company, Detroit, 
Mich., will double the capacity of its plant 

The town of Dora, Ala., will build an elec 
tric-lighting plant at a cost of about $10,000 


The Heald Machine Company, Worcester, 
Mass., will build an addition to cost about 
$15,000 

Wayman & Murphy, carriage manufactur- 
ers, Chicago, Ill, will build a new $45,000 
factory. 

The Narragansett Machine Company is 


building an addition to its in Paw 


tucket, R. I. 


The Fred Rueping Leather Company, Fond 


plant 


du Lac, Wis., will establish a plant in Mil- 
waukee, Wis. 

S. L. Allan & Co., Philadelphia, Pa., agri 
cultural implements, are erecting a new 
$70,000 plant 

The Albert Russell & Son Company, New 


buryport, Mass., has 
new foundry building 


completed plans for a 

The United States Steel 
establish a plant in 
cost about $6,000,000 

The Detroit, Jackson & Chicago 
Railroad is planning to erect a 
house in Chelsea, Mich. 

The Snell Manufacturing Company, East 
Brimfield, Mass., making augers and bits, will 
build a three-story addition. 


Corporation will 
steel Duluth, Minn., to 
Electric 


new power 


Ground has been broken for a $60,000 ex 
tension to the emery-wheel works of the Nor- 
ton Company, Worcester, Mass 

The Providence (R. I.) Gas Burner 
pany has taken out three building 
for the enlargement of its plant 


Com 
permits 


The New Departure Company, Bristol, 
Conn., will erect another addition, wherein 
it will manufacture its own forgings 


The Maxwell & Fitch Company, Rome, N.Y., 
manufacturers of and gasolene 
has been reorganized and the plant 
enlarged 

The Washington, Baltimore & 
Electric Railway Company has 


gas 


engines, 
will be 


Annapolis 
awarded con 


O15 
tract for the construction of 
Odenton, Md 

It is said that E. N. Ohl, of Pittsburg, and 
George L. Pearson, of New Castle, Pa., are 
back of a project to build a $1,000,000 blast 
furnace plant in Ohio 

J. F. Dacey & Son, Duluth, Minn., proprie- 
tors of the Gogebic Steam Boiler Works, are 
planning improvements to $50,000 A 


new shops at 


cost 


new foundry will be built 

The Pittsburg (Pa.) Automatic Vise and 
Tool Company will erect a new plant at a 
cost of $150,000 In addition to this a 


$100,000 plant will be erected in Germany 
The E. J 
Wis., is erecting a new factory to be equipped 


Vandreuil Company, Two Rivers, 


with the latest machinery and canning ap- 
paratus, and also a brick power-house addi 
tion 

The Reading (Pa.) Oil and Gas Engine 
Company has been organized with a capital 
of $250,000 and is taking over the business 
of the Losch Engine Company A new plant 
will be built 

The Kanawha Chemical Engine Manu- 
facturing Company, Charlestown, W Va., 


capitalized at $100,000, is preparing to erect 
a plant to cost in the neighborhood of $80,000. 
Ellis Crawford, president 

The Manufacturers’ Foundry 
Milwaukee, Wis., recently organized 
capital of $200,000, will erect a plant 
200 persons B. Hu 


and H 


Company, 
with a 
to em 
Berendsen, W. A 
Friedschmidt, 


poy 
Aschmann incorp 
orators 

The Buffalo (N. Y.) Copper Rolling Com- 
pany, recently organized with $800,000 cap 
ital, has purchased site on which a $400,000 
plant will be erected. George A. Ray, Rob- 
ert L. Fryer, Franklin D. Locke, etc., incor 
porators 

The Crude Oil Company, Kansas 
City, Kas., a new corporation capitalized at 
$1,000,000, is erecting a plant for the manu- 
facture of and malleable-iron castings 
This will include two foundry buildings and 


Power 


steel 


four machine shops. W. E. Fitzpatrick Is 
president. 

The Southern Skein Manufacturing Com 
pany, Chattanooga, Tenn., a branch of the 
Illinois Bolt and Iron Company, has had 
plans prepared for the construction of its 
plant, which will consist of a foundry, ma- 


chine shops and power house. 

The Anaconda Copper Mining Company 
(Foundry Department) Anaconda, Mont., are 
revising and bringing their catalog files up to 
date and would be pleased to receive catalogs 
from manufacturers of machinery, and 
power equipments of all kinds 


Want 


tools 





Advertisements 


Rate 25 cents a line for each insertion. 
About sig words make a line. No advertisee- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for the eneu- 
ing week’s issue. Anawers addressed to our 
care will be forwarded. Applicants may ape- 
cify names to which their replies are not to 
be forwarded, but replies will not be returned. 
If not forwarded, they will be destroyed with- 
out notice No information given by wus re- 
garding any advertiser using bor number 
Original letters of recommendation or other 
papers of value should not be inclosed to un- 
known correspondents, Only bona fide ad 
vertisements inserted under this heading. No 
advertising accepted from any agency, asso 
ciation or individual charging a fee for 
“registration,” or a commission on wages of 
successful applicants for situations. 


Miscellaneous Wants 


Cox Computers, 75 Broad St., New York 
Slide rule taught, 322-150 Nassau, N. Y 


Caliper catalog free E. G. Smith Co., 
Columbia, Pa 








O10 

Will buy or pay royalty for good pateated 
machine or tool. tox LS2, AMER. MACH. 

Light tine machinery to order; models and 
electrical work specialty E. O. Chase, New- 
ark, N. J 

Special machinery to order, carbon and 
other molds specialty. O. Anderson, 30 Law 
rence St., Newark, N. J. 

Wanted—-A machine shop to manufacture 


for the market a high-grade, large-sized ma 
chine. Box 795, Canton, N. Y. 

Special machinery accurately built. 
machine and turret-lathe work solicited. 
J. Emory & Co., Newark, N. J. 

Wanted-—Machine work for lathes, planers 
and boring mill in a shop well equipped to 
handle medium and heavy work. Manufac 
turer, P. O. Box 217, Dayton, Ohio. 

Special machinery and duplicate machine 
parts built to order; tools, jigs and experi 
mental work; complete modern equipment. 
MacCordy Mfg. Co., Amsterdam, N. Y. 

Wanted— Second-hand, or new, hand turret 
lathe of 16-inch swing, back geared, 14% to 
24,” hole in spindle. Pollard-Alling Manu 
facturing Co., 312 East 23d St., New York. 
Smali automatic for special 


Screw 
Robt. 


machinery 


work, models, jigs, ete., built to order. 
Satisfaction guaranteed. Novelty Engineer- 
ing Association, Box 264, Fitchburg, Mass. 


Arrange with us to do your manufactur 
ing; we build special machinery, special tools, 
etc Lewis Blind Stitch Machine Company, 
502 North Commercial St., St. Louis, Mo. 

Experimental engineer, now in charge with 
large corporation, desires to undertake in 
spare time development of ideas on automatic 
or other machinery ; communication solicited 
Tox S59, AMERICAN MACHINIST. 


A large English firm of machine-tool im- 
porters, having showrooms and offices in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, AMER. MACHINIST. 


Wanted—-A manufacturer to make for the 
market in both large and toy sizes French's 
l’yro-motor a heat engine run by the expan- 
sion and contraction of metal. Have fine 
working model. Address W. W. French, Fort 
Branch, Ind. 


Wanted—To buy patent, or manufacture 
under royalty, any specialty where high-grade 
grey iron castings constitute 60 per cent. or 
more of total cost; would also consider New 
England or Eastern rights to established 
article. ‘‘Founder,”’ care AMER. MACHINIST. 


automobile 
latest 
only 
class 
York 
West 


learn 
including the 
practice; the 
instruction in 
The New 
146 


Draftsmen, engineers, 
drafting and designing, 
European and American 
field not overcrowded; 
room and by correspondence. 
School of Automobile Engineers, 
Heth street. 


practical and techni 
cal; tell me your needs. I'll tell you the 
cost: lowest estimates given on fine tools, 
dies and presses for sheet metal goods pro- 


Advice; mechanical, 


duction; have you my books? Jos. V. Wood- 
worth, M. E., Arbuckle Building, Brooklyn, 
i: Baits me A 


The shops of the Motor Car Specialty Com- 
pany, at Trenton, N. J., in addition to build- 
ing speed meters and other high-class speed 
recording instruments, are open for the manu- 
facture of light high-grade machinery, on 
contract or royalty basis, either in large or 
small quantities. 


A German gentleman; age 30; civil engin- 
eer by profession, is desirous of making ar- 
rangements with American manufacturers of 
electrical or building construction machinery 
for the sale of their goods in Germany; will 
be in this country about May 1 for a few 
weeks. Address Box 896, AMER. MACHINIST. 


We can build machinery for quick delivery. 
A shop building machine tools wishes to take 
contracts for the construction of machinery 
or anything that can be produced in a foun- 
dry and machine shop. Send drawings and 
specifications and estimates will be made with 
guarantee of quick delivery. We can refer to 
a standard line of tools now on the market as 
to the quality of workmanship. Box 75, 
AMERICAN MACHINIST. 


An English firm of engineers, manufactur 
ing a machine of world wide demand, selling at 
about $1500, not being able to cope with the 
business outside the European’ continent, 
wishes to get into communication with a 
high-class United States firm to buy or work 
ithe United States patent; within the next 
week a representative will be in the States to 


carry ou the necessary negotiations. Address 
tox 900, AMERICAN MACHINIST. 
A prosperous manufacturer in the States 


desires to establish a factory in Canada and 
would deal with a capable young man who 
can invest $25,000 to $30,000 and take charge 
of the business; a man familiar with steam 
engines or steam engine specialties preferred. 


AMERICAN MACHINIST 


This is an exceptional opportunity for a young 
man to establish himself in business, for the 
proposition is open to full investigation. Ad- 


dress “Opportunity,” AMERICAN MACHINIST. 


Situations Wanted 


Classification indicates present address of 


advertiser, nothing else. 
CONNECTICUT 
By competent tool room foreman; 38; fa 
miliar with all kinds of die tool and machine 


work; satisfactory references. Box 894, 
AMERICAN MACHINIST. 
Superintendent wishes to make a change, 


accustomed to fine and medium heavy inter- 
changeable work; a designer of modern tools, 
jigs, and special machinery for rapid produc 
tion. tox S99, AMERICAN MACHINIST. 
ILLINOIS 

draftsman; American: age 33; 
10 years’ experience de 
fixtures and hoist- 
AM. Macu. 


Designing 
technical graduate ; 
signing machine tools, jigs, 
ing engines; references. Box 907, 

MASSACHUSETTS 

Blacksmith foreman desires 
S00, AMERICAN MACHINIST. 

Mechanical superintendent or 
ager now in charge of factory wishes to 
cbange; experienced in economical manu- 
facture of light machinery, designer of tools 


change. Box 


shop man- 


and fixtures for quick and correct work; 
buyer and factory organizer; age 36. Ad- 
dress Box 003, AMERICAN MACHINIST. 


MICHIGAN 
Position as superintendent or gen 
eral foreman; experienced; light or medium 
work; large volume, first class references. 
Box 862, AMERICAN MACHINIST. 

Mechanical engineer traveling in Europe 
this summer wants to correspond with parties 
desiring informations, reports, repesentation, 
ete., of technical nature; has successful ex 
perience in this work. Box 889, AMER. MACH. 


Wanted 


MISSOURI 

Superintendent with record at reducing 
costs and increasing output can be at liberty 
June 1; prefer position in Chicago, but would 
consider proposition in any of the central 
States. Box 886, AMERICAN MACHINIST. 

NEW JERSEY 

Graduate of German university wants posi- 
tion: practice in steam turbine work; fa 
miliar with all kinds of figuring; any loca- 
tion. Box 870, AMERICAN MACHINIST. 

NEW YORK 

Mechanical draftsman seeks position. 
S95, AMERICAN MACHINIST. 

Position as foundry foreman; capable and 
efficient ; best of references. Address Box 884, 
AMERICAN MACHINIST. 

Draftsman, mechanical (25), wishes 
permanent position in New York or New Jer- 
sey; best of reference. Box 902, AM. MacH. 

Superintendent; age 37; wide experience 
on interchangeable work, special machinery 
and metal specialties; executive ability and 
excellent manager of men. Address Box 802, 
AMERICAN MACHINIST. 

Draftsman, mechanical, technical grad 
uate; shop experience ; designing ability ; neat 
tracer; good detailer; desires position as as 
sistant or draftsman; best references. Box 


Box 


901, AMERICAN MACHINIST. 
Mechanical superintendent, employed, de- 
sires to make a change; expert toolmaker, 


machinist, designer and manufacturing econo 
mist ; strong executive; salary secondary con- 
sideration. Box 795, AMERICAN MACHINIST. 


Mechanical superintendent; excellent tool- 
maker and designer of labor-saving devices. 
interchangeable parts, machining dies and fix 
tures; excellent executive and manager; now 
employed, wishes change, New York or New 


Jersey. Box 906, AMERICAN MACHINIST. 
OHIO 
Drop forge superintendent will make a 


all branches: can estimate. Address 


AMERICAN MACHINIST. 

Japanese college graduate at 

desires permanent ape 
M. 


change ; 
Box 897, 
Draftsman 
Japan, experienced 
tion in machine factory. Box 882, Am. 
Executive position—-Experienced designing 
light and medium interchangeable machinery 
and tools for manufacturing same, with some 
of the best firms in the country; can success- 
fully handle men and introduce modern meth- 
ods. Box 887, AMERICAN MACHINIST. 
Dividend paying manager or superintend- 
ent, with technical training as mechanical and 
electrical engineer, is — to engagement ; 
have just closed successful eight-year reco 
as executive: only position with determined 
and progressive men considered. Address 
Box 881, AMERICAN MACHINIST. 
Mechanical engineer—-with business, execu- 


April 25, 1907. 


tive abilities, at present in 
leading position wth concern manufacturing 
successful gas producers and engines—desires 
to change; can furnish own new designs in 
above, as well as pumps, compressors and 
power-transmission machinery: location and 
line immaterial. Box 890, AMER. MACHINIST. 
PENNSYLVANIA 

Machine-shop foreman and tool designer; 
automobiles. ox 892, AMER. MACHINIST. 

Machine shop foreman desires position ; ex- 
perienced toolmaker; good executive. Box 
S76, AMERICAN MACHINIST. 

Experienced machine designer, accustomed 
to original work on fine, automatic and spe- 
cial machinery, desires situation. Address 
tox SS3,-AMERICAN MACHINIST. 

Wanted - Position as superintendent or 
shop manager; technical and practical train- 
ing of 22 years; designed, built and equipped 
three modern plants: good organizer, system- 
atizer and up to date on modern methods of 
production. Box 828, AMERICAN MACHINIST. 


Help Wanted 


present 


and organizing 


Classification indicates address of 
advertiser, nothing clse 
CANADA 
Superintendent to take 
hardware manufacturing plant, capable of 
developing into a very large industry, must 
be a worker,‘good handler of men and cap- 
able of designing tools to produce goods at 
lowest possible cost; opportunity for ambi- 
tious worker. Address, stating salary wanted, 
to “Canada,” AMERICAN MACHINIST. 
CONNECTICUT 
Wanted—First-class all-around 
for new and general repair work. 
Machine Co., Danbury, Conn. 
Wanted—Semi-technical young mechanics 
with push as well as ambition; young busi- 
ness with future; give qualifications and salary 
expected. Box 893, AMERICAN MACHINIST. 
Competent machinist and toolmaker_ to 
take general charge of tool room in a Con- 
necticut manufacturing concern; must be 
up-to-date. Apply, giving age, experience and 
reference, to Box 863, AMERICAN MACHINIST. 
Machinist superintend a ma- 
chine room of 30 men in manufacturing 
establishment; must be broad-gauge, manly, 
a good mechanic, and not over 40 years old; 
executive ability necessary, with a thorough 
knowledge of designing and constructing new 
work as well as repairing; a g salary and 
permanent job for the right man. yrite, 
stating references to C. D. Morris, R. Wallace 
& Sons Mfg. Co., Wallingford, Conn. 
FLORIDA 


Wanted—Boilermakers and machinists ex- 
perienced on marine work; pay from $3.68 
to $2.32 per diem. Apply to Board of Labor 
Employment, Navy Yard, Pensacola, Fla. 

GEORGIA 

Wanted— Machinists to work in one of the 
best shops in Atlanta; good places for good 
men; open shop. E. Van Winkle Gin & Ma- 
chine Works, Atlanta, Ga. 

ILLINOIS 

Wanted—Educated and experienced ma- 
chine-tool expert in manufacture of gas en- 
gines. Ability to handle men to produce best 
quality goods upon most economical basis. 
Loeation near Buffalo. Box 880, Am. Macu. 


Wanted — Foreman in the' jobbing and 
special order department of large sheet-metal 
works; department embraces light and heavy 
sheet metal of all descriptions; applicant 
must have large experience and executive abil- 


charge of small 


machinist 
The New 


wanted to 


ity: German preferred; salary $1500. Ad- 
dress Box 803, AMERICAN MACHINIST. 
INDIANA 
Wanted—Toolmaker, lathe hands and as- 


semblers; good wages; steady employment ; 
Western Motor Co., Logansport, Ind. 
MASSACHUSETTS 


An experienced sewing machine 
mechanic familiar with over- 


Wanted 
adjuster and 


stitch machines. “United,” Amer. MACH. 
Wanted A foreman for machine depart- 
ment for a progressing manufacturing con- 


cern; good position for right man. Address 


Box 857, AMERICAN MACHINIST. 

Wanted—Tool and die makers accustomed 
to accurate, complicated work; steady work 
to thoroughly competent men; wages 40c. per 
hour, subject to a liberal increase after show- 
ing the necessary ability; give references. 
Address The D. F. Briggs Co., Manufacturing 
Jewelers, Attleboro, Mass. 

Wanted -——- Young machinist who has had 
drafting-room experience to be assistant man- 
ager of a plant building fine machinery; must 
be sober, honest, willing to work hard; ex- 
ceptional chance and interest in business to 
any one who can prove his ability: give age. 
experience and references. Box 832, AM. i 
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MICHIGAN teen only first-class. Address or call top men on special tools, fixtures and models for 
a8 7" f r 312 East 23 Ss New Y x. sv rh-grade achiner 100 res 
a ae oor, } s d St., New York ae, high et ack mac hinery. Goc ad wage 8 and 
hands and floor hands on heavy work; steady Wanted—Two draftsmen and three tracers Sietdy employment. Apply to Taft-Plerce 
J ° } Mfg. Co., Woonsocket, R. I 


employment assured. Northern Engineering ©® drawings for construction work; state age 


' Works. Detroit. Mich. and salary. Box S877, AMERICAN MACHINIST. WISCONSIN 
MINNESOT Wanted Experenced draftsman, toolma Large concern building exeavating and rail 
; en kers and machinists; give age, references and way machinery wants to correspond with 
Wanted—A first-class foreman for machine wages expected Remington Arms Company, first-class mechanical draftsmen with view to 
department in large manufacturing plant; Ilion, N. ¥ filling future vacancies as they occur; wants 
‘ wong! be ae cont and hey hustler ; ~~ or Wanted—Competent operators for milling ™en now employed; give full experience and 
— for rignt men —. age. nape + ence an machines, boring mills, Jones & Lamson and 'easons for changing; shop experience great 
salary expected, OX S50, AMER. MACHINIST. other turret machines on automobile work advantage; all letters acknowledged and held 
MISSOURI The Lozier Motor Co., Plattsburg, _ ms confidential jox 919, AMERICAN MACHINIST, 
Wanted First-class adjusters accustomed An up-to-date man as mechanical superin- WEST OF MISSISSIPPI 
to adding machine and typewriter work. Uni te ndent of a mill in Virginia ; good position Instructor in State university in wood 
versal Adding Machine Co., St. Louis. for the right man Address giving refer working, molding, forge and machine shops 
High-grade tool and die maker wanted to —— salary expected, 0. D. A.” AM. Mac and assistant in mechanical drawing: must 
5 - take charge of tool room; steady employment Ww anted—Several first-class mechanical and be an A-1 machinist and have the equivalent 
$ and good wages. Address Irving-Pitt Mfg. electrical draftsmen. Apply, giving age, ex- of a trade-school training. Address Box 888. 
Co., Kansas City, Mo. perience and salary expected, to Engineer in AMERICAN MACHINIST 





Draftsman Wanted —Large lead mining Charge, Drafting Department, General Elec 
company, 65 miles south of St. Louis, Mis tric Company, Schenectady, 
souri, wants draftsman for mechanical draft Wanted—-Foreman for screw machine de 
ing and for making surface and underground partment; Brown & Sharpe hand machines F S | 
maps; must be first-class freehand letterer and automatic machines, No. 2 and 00; must or a e . 


and neat workman; man with knowledge of be thoroughly competent, up to date, and 
plotting and calculating survey field notes familiar with small accurate work. State 


preferred ; applicants please submit eae wages and references “S. T.." Box 89S Test Indicators. H. A. Lowe, Cleveland, O 
of work and state salary wanted tox S67, AMERICAN MACHINIST. For Sale—-Foundry, wood and iron machine 
AMERICAN MACHINIST. Toolmaker to devise methods, tools and fix shop Box 74, Albion, N. ¥ 

NEW JERSEY tures for rapid production, to take charge of An established engine lathe business in city 


a small tool room as working foreman, and of 50,000: reasons to enlarge foundry and 


Wanted—Mechanical draftsman on small , . 
, to repair machine tools; a permanent posi limit business to that branch Address Rox 


tool and jig work; state age, experience, ref PB ge fae . . 
erences and wages expected. Address Box [0M; state experience, references, age and = ¢;45. Springfield, Ohio 
0 A MERIC Mac :87T pay expected. Address Green Fuel Econo : . ‘ ‘ ; 
904, AMERICAN MACHINIST. misér Co.. Matteawan. N. } For Sale—Plant suitable for machine shop 
Vanted—Tool, die and instrument makers and foundry. Splendid location, New York 
accustomed to accurate complicated work ; ; OHTO - State Good shipping point Would take 
steady work and good wages to thoroughly Wanted—-One machinist experienced on a part interest in good manufacturing enter 
competent men; give references. Address 3-A heavy Brown & Sharpe Universal Mill. prise. E. W. Fulton, Lowville, = 
Box 438, AMERICAN MACHINIST. ing machine State pegse eapeous and ex _ For Sale—Cyclopedia of modern shop prac- 
We have increased our plant and desire Perience. Leidecker Tool Co., Marietta, O tice, four volumes; bound in green morocco 
floor and vise hands for day work and lathe PENNSYLVANIA leather. Practically new; cost $18; will sell 
hands for night work. Good pay and steady Wanted Capable diemakers to work on for $6 Address lL. N. ©O., Box 425, Chi- 
work for good men. — Address or apply at heavy drop-forge dies; steady work for the #0. Il 
Pond Machine Tool Co., Plainfield, N. J. proper applicants. Apply, giving references, We offer for sale at a sacrifice a standard 
4 Severa! competent mechanical draftsmen as well as wages expected. Box 705, AM. M. patented tool which has been on the market 
wanted with experience on general engineer- Machine-shop foreman wanted to take full [0 four years and extensively advertised, to 
gether with jigs, tools, dies, crude and finished 


ing and construction work ; good positions for ¢harge of all vise work and assembling (small 
the right parties assured; none but Ameri- jigh-grade interchangeable parts in large 
cans need apply; state age, salary expected manufacturing plant; must be able to get the 


product ; orders turned over to the purchaser ; 
best reason for selling. Address P. O. Box 635, 
Warren, Pa 


and give references. Box 861, AMER. MACH. jaximum amount of work out at minimum 
NEW YORK costs. Very good opportunity for the right For Sale—Established manufacturing plant 


. ' —_ ' . State qualifications, salary expected, in northwest Missouri, consisting of well- 
. ¥ “rnmaker at McEwen Bros., ™@D. | . g 
Wanted hes 2 nmake . and references tox SO1, AMER. MACHINIS' equipped machine, blacksmth and pattern 


Wellsville, N. e. : shop, manufacturing machinery covered by 
Wanted Experienced Comper on drop- _ Gmaee anneal : patent: will sell patent with plant or sep- 
forging dies. Box 842, AMER. MACHINIST. We are continually adding to our force ex. arate; cheap for cash or terms to suit pur- 
Toolmakers, diemakers and machinists pcrienced toolmakers, machinists and drafts chaser. Address Box 905, AMER. MACHINIST. 
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